for Consulting * Mechanical (Heating, Piping, and Air 
Conditioning) Contractors * Engineers with Plants and Big Buildings 


How to Apply Cork Insulation 
To Cold Pipe Lines 


Letter from the Editor 
- +» page 11 


You'll Want to Know 
-+ page 29 


Submarine Studies Show Airborne Droplets, lons 
May Be Major Health Factors in Closed Spaces 


Single copy price 75c 





New addition 
to the line of 
Grinnell 


malleable 4 f 


G4 CLAMP 


hangers 


Grinnell’s Malleable Iron G Clamp Hanger is a new addition 

to the line of Grinnell Pipe Hangers and Supports, the most 

complete line of any manufacturer. This hanger answers a 

long-felt need for support of pipe or conduit (up to 4 inches 

in size) where application can be made directly under 

structural steel. Every Grinnell Malleable Iron 
The saddle of the Grinnell G Clamp swivels. This permits Hanger offers .. . 

pipe or conduit to be installed either parallel or traverse to 

the beam axis. Separate beam clamp, rod and pipe clamp are Safety factor of at least 5 

not required, thus saving cost of supports and installation Titties of cand teed @ 

time. points of concentrated stress 
Grinnell G Clamps are made of malleable iron with a 

ribbed design for added strength. The set screw has a Homogeneous metal composi 

hardened steel cup point for clamping rigidly to beam. Full tion throughout 

thread engagement is provided by the tapping through the Extremely high resistance to 

upper jaw. Approved by Factory Mutual Laboratories for impact and corrosion 

use on fire protection and plumbing systems. Especially 

recommended for hanging conduit. Maximum recommended 

loads are from 210 to 450 pounds, for the smallest to the 

largest sizes, with a safety factor of 5. 


Saddle swivels, permitting suspen- 
sion of the pipe or conduit at 
any angle in a plane parallel to 


the face of the supporting flange. AMERICA’S +1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Economy 


Grinnell Company, Inc., Providence, Rhode Island . Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems e Amco air conditioning systems 





From full speed 


to 50% reduction... 


draft keeps pace 
with boiler needs 


11-step controller for 
single-phase motors. 
9-step model for 3-phase 


motors also available. 


Located anywhere in the boiler room, motor speed 
controllers for DeBothezat Induced Draft Bifur- 
cator~ Fans permit complete draft flexibility. 


As draft requirements vary during starting and 
fluctuating loads, fan speed can be adjusted for 
optimum boiler performance. 


DEPENDABLE . . . COMPACT Direct moto: 
drive eliminates belts. Motor is completely iso- 
lated from fumes and heat. This results in such 
dependable performance, these DeBothezat units 
are widely used in unattended radio-TV relay 
towers and pipeline stations. 


DeBothezat Induced Draft Bifurcators are avail- 
able for high pressure boilers delivering up to 
60,000 pounds of steam per hour and low pressure 
boilers delivering up to 190,000 EDR. 


Easily installed in breeching inside 
or in stack outside 


=| De Bothezat rans 


SWEET’S A DIVISION OF 
eon American Machine and Metals Inc 


: EAST MOLINE, ILLINOIS 
OR WRITE FOR COPY IN CANADA: Represented by DOUGLAS ENGINEERING CO., LTD., Toronto * Montreal 





Heating, Piping & Air Conditioning, May 1959 
ri 





COOLING HEATING CONDITIONER 


pattern of product progress providing “‘one-source-one responsibility” for all your air 


' i Where there’s a need, there’s a Dunham-Bush product! 
i Res The new “CHC” Cooling-Heating Conditioner continues the Dunham-Bush 
conditioning, heating, refrigeration and heat transfer needs. 


— “CHC” is a compact fan coil unit for mounting between-the-studs of a wall structure, 
designed to meet the smaller space and capacity requirements of motels, hotels, 
apartments and residences. Together with Heat-X Package Water Chillers, 
Dunham-Bush Pumps, and Water Savers, all the necessary equipment to meet 
complete specifications are provided. 


Dunham-Bush “CHC” units are available in two basic sizes—Model CHC-150 
Sed and CHC-300. The standard unit is basically designed for free standing use readily 
PUMP adaptable for semi-recessed applications. Each standard unit can be wall mounted, 
fully exposed or semi-recessed, as required for “off the floor” installations. Matching 
trim pieces are available for finishing purposes on semi-recessed applications. 


Other available features include fresh air wall boxes to meet ventilation requirements 
calling for the introduction of fresh air up to 20% of the rated CFM: rear discharge 
sections and grilles to permit discharge of up to 50% of the rated CFM to adjacent 
rooms where the standard unit is installed on a common interior partition. 

Keep up-to-date on the latest! Write for complete ‘“‘CHC”’ specifications or call 

your Dunham-Bush sales engineer. 


= PUTING equipment for COMPLETE SPECIFICATIONS 


‘ARPC’ 
( WHERE WATER ) 


Dunham-Bush, Inc. a 


AIR CONDITIONING + REFRIGERATION + HEATING + HEAT TRANSFER 


WEST HARTFORD 10 ¢ CONNECTICUT e¢ U. S. A. : s 


nn pe ep ngs 
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How Much Steam Should a Steam Trap Trap? 


. ++ some answers to commonly asked questions 
about the primary job of a steam trap 


You don’t need a doctor’s degree in 
thermodynamics to answer the ques- 
tion at the top of this page. Natu- 
rally, a steam trap should trap all 
the steam. 

Unfortunately for you, the prob- 
lem isn’t quite that simple. After all, 
a shut off valve would trap all the 
steam ... and condensate, and air, 
and carbon dioxide as well. 

So we’d better amend the answer 
to the question this way: A steam 
trap should trap all the steam but 
must remove condensate, air and 
carbon dioxide as rapidly as they 
accumulate. 

With this established, let’s take a 
closer look at what’s involved: 


A Steam Trap Should Trap 
All The Steam 


If you’ve had experience with sev- 
eral different makes of traps, you 
already know that some trap steam 
better than others. The operating 
principle of the trap is what makes 
the difference. We like to talk about 
it because Armstrong traps are de- 
signed so that no steam can get to 
the orifice. The valve is always water 
sealed. Result: More efficient steam 
utilization, lower fuel costs. 


A Steam Trap Should 
Remove Condensate 


All traps remove condensate—after 
a fashion. For maximum efficiency 
in the unit being drained, though, 
the trick is to get it out without 
waiting for it to cool and without 
leaking steam. 

Armstrong’s water sealed valve 
takes care of steam leakage. The 
inverted bucket operating principle 
opens the trap for water regardless 
of its temperature. This means you 
get the condensate out as quickly 
as it accumulates. Result: Higher 
temperatures and better heat transfer 
in steam heated units. 


A Steam Trap Should 
Remove Air and CO, 


Part and parcel of the condensate 
removal problem is removal of air 
as well as oxygen and carbon diox- 
ide—two real troublemakers. Air 
tends to reduce operating temper- 
atures and interfere with heat trans- 
fer. CO, goes into solution to form 


0 





Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
age pulls valve open. Air is dis- 
charged along with condensate. 





HERE’S THE STEAM TRAP 
OF CONDENSATE AND AIR WITHOUT STEAM LOSS 


Me steam 


WD convensare 


DESIGN THAT GETS RID 





Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








corrosive carbonic acid which, for 
example, can eat unit heater tubes. 
O, aggravates the situation. Believe 
it or not, but all traps don’t prop- 
erly remove air and CQ». 


By now, you’ve probably guessed 
that Armstrong traps do remove air 
and CO,. Armstrong design (see il- 
lustration) provides continuous 
venting of air and CO:. By opening 
suddenly, the Armstrong trap cre- 
ates a momentary pressure drop to 
*‘pump”’ the air down to be vented. 
Result: Higher temperatures, faster 
heat-up, better heat transfer and re- 
duced corrosion. 


Note: When required, specially 
sized air vents are furnished. For fast 
heat-up of low pressure on-and-off 
units, Armstrong provides open float 
and thermostatic air vent traps. 


What’s the Final Answer? 


Summing it all up, you’ll get the 
best service from steam heated units 
that are equipped with traps de- 
signed to trap all the steam and re- 
move air and condensate as quickly 
as it accumulates. In our prejudiced 
viewpoint, this means Armstrong 
traps. More important are the sev- 
eral thousand users of Armstrong 
traps who have proved the point. 


Heating 


Before you make up your mind, 
though, consider the minimum main- 
tenance requirements of Armstrong 
traps .. . and the convenient assist- 
ance your local Armstrong Repre- 
sentative provides. These are im- 
portant plus values. 


Put Up or Shut Up 
We’re so confident that we “put 
up’’. Armstrong traps are uncondi- 
tionally guaranteed to satisfy. So 
you can find out for yourself with 
practically no risk. If you’re not 
completely satisfied with the way 
they do their job, you can get your 
money back. 
* * ” 


The 44-page Armstrong Steam Trap 
book goes into greater detail on 
these and other Armstrong features. 
It also discusses trap selection, in- 
stallation and maintenance. Ask 
your Armstrong Representative for 
a copy or write 


Armstrong Machine Works 
8748 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 
STEAM TRAPS 
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NMOD-U-SIZE Silencers 


Trade Mark 


ACOUSTIC PERFORMANCE 


TAVE PA BA LES PER SECOND 


= , « yew “¥ x los = 4gcc = ¥ ano 

1 2 3 2 5 7 8 
NOTES: “NET INSERTION” attenuation means that the natural attenuation 
of an empty duct of same size as the silencer is deducted from the attenuation of 
the silencer. We recommend these values 
“NOISE REDUCTION” attenuation takes credit for the natural attenuation of 
the empty duct and therefore has higher ratings. These values ave not enough 


higher to be harmful 
a re e "END REFLECTION” attenuation values should not be used if calculations of 
the system ave mane per Chapter 40 of 1957 o1 later ASHAE Guide 


Silencers 





TTT TTT TIT 
Liss tii 
TTTTT TTT 
TrTTT Pry 


Lipstiiis 











Listi tipi tii 


TrTTT 


ry rrrye 





jeeeeuent 
Listisis 
TTTTT TTT 


you use 


rated 
properly? 


i 
Trl 





Our laboratory method data has 
} n orvobor al d } fests con 
pee ¥ ee ‘ te , ¢ 
CTipn ducted at The Riverbank Acousti 
i —_}—_# cal Laboratories, Armour Research 
Foundation of Illinois Institute ¢ 
a 519 - ee j =~ 


of, Technology 


ve = = * = 
eS NOT! 


Figures for bands 5,6, 7,8 are not used on usual 


ma 


TENSEI TTT TTT Tt 
N “a 











f 4 





TA AN Nod 
aT T 





ae 
a WZ 
Se RE cout Pre 
\ ot 
no \ + 


= ' ; 

10 O+ applications. Exceptions are when the silences 
is the intake or exhaust end of the systen 
(without any ductwork); and/or for special 


applications 
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100 1000 10 000 
FREQUENCY in CYCLES PER SECOND (CPS 


THESE 3 PRODUCTION SIZES SAVE 20% 


lbs 


FULL SIZE HALF SIZE QUARTER SIZE 
24” x 24” x 34” 12” x 24” x 34” 12” x 12” x 34” 


MOD.-U-SIZE silencers are easily “built-up” in parallel or in series to meet rated by recognized, 
any requirement. Besides costing less, due to mass production and stock qualified, independent labo- 
shipment, MOD-U-SIZE silencers achieve maximum economy by reducing ratories! 

handling and installation costs. 


Aur Conditioning Department 1) Send Complete Details of Quiet-DUCT Packaged Silencers. 


INDUSTRIAL ACOUSTICS () Have Representative Call. 
COMPANY, INC. Name Title 
345 Jackson Avenue, New York 54, N. Y. = - 


CYpress 2-0180 Com pany 
Specialists in Noise and Pulsation Control 
Address__ 
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® Color keyed for easy reference REGISTERS. cruies 
. ME CONTR / 
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grilles and registers 


This new 58-page Catalog 

gives you information you need on 
Waterloo’s complete line of 

return and supply registers, extruded 
aluminum Airline grilles, 

removable core grilles, volume control 
dampers and door ventilators. 

Each type of unit is well illustrated 
and keyed in color for quick 
reference. The catalog contains many 
recent design developments. 


WATERLOO REBisteR 














f 1 OUbET 


Cuned 












* Write for your free copy of this WATERLOO 
Aw Dittusion 


comprehensive guide to the quality-built Waterloo line. 
- EQUIPMENT 
WATERLOO REGISTER COMPANY, INC. 


P.O. BOX 72, WATERLOO, IOWA 
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Have you seen this new 
cast drainage fitting for 
back-to-back waste lines? 








PREASSEMBLY WITH COPPER TUBE CUTS COST. You save time 
using Anaconda copper tube and solder-joint fittings for drainage lines— 
plumbing trees can be assembled in the shop or at the job—when and 
where it’s most convenient. Copper tube gets the job done quicker—con- 
struction schedules are maintained. Fatigue and strain from handling 
heavy materials, particularly in overhead work, are eliminated because a 
copper installation weighs only one fourth as much as one of ferrous 
piping. (No heavy tools needed either.) Save time, effort and money— 
install the modern drainage system with Anaconda copper tube and fit- 
tings. For more information on copper tube, write: The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 


® COPPER TUBE AND FITTINGS for soil, waste and vent lines g 
Available through plumbing wholesalers. Products of The American Brass Company 


Preassembly—Saves Time 


Lightweight Copper—Easier Installatio 
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facts about Superior Packaged Boilers 


SUPERIOR’S MID-SHELL FURNACE LOCATION 


protects against the two most common causes of furnace failure 


One of the often overlooked, and yet very im- 
portant considerations for the purchaser or specifier 
of boilers of the horizontal fire-tube type is the loca- 
tion of the furnace in relation to the boiler shell. To 
a great extent this location is determined by whether 
the boiler is of the up-draft or down-draft type. 
Up-draft units usually have the furnace set low in- 
side the shell. Down-draft units usually have a 
higher furnace location. 


Ideally the furnace is located near the center of LOW FURNACE...MUD BURNOUT DANGER 
the shell, where it is protected from the two most 
common dangers which can cause bagging, blister- 
ing or complete burnout of the furnace. 





The first of these dangers is low-water. When the 
furnace is located too high in the shell, the covering 
layer of water is necessarily less, and the danger 
is increased. When the furnace is too low within the 
shell, mud and silt can deposit on the bottom of the 
shell and eventually bridge to the bottom of the 
furnace, cutting off circulation and causing a burnout 
of the furnace. The adjacent diagrams show the loca- 
tion of the furnace in other fire-tube boilers and in 
Superior Type C boilers. When you buy or specify a 
packaged fire-tube boiler consider this important fact. 





HIGH FURNACE...LOW WATER BURNOUT DANGER 


SUPERIOR “TYPE C” 
PACKAGED BOILERS 





Completely packaged fire-tube units for cq- 
pacities from 20 to 350 bhp. Rotary burners 
on all sizes. Induced draft for clean, quiet 
safe operation. Fully insulated and ready for 
service burning oil, gas or both in combina- 
tion. Pressures to 250 psi, or for hot water 


operation, Other fire-tube models for capaci- MID-SHELL LOCATION GUARDS AGAINST BOTH 
ties to 600 bhp. Write today for Bulletin 14C. 









Specialists in PACKAGED BOILERS... exclusively 





LER 


SUPERIOR COMBUSTION INDUSTRIES, INC. PACKAGED BOILERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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LETTER FROM THE EDITOR 


May 1959 





. Dear Reader: 


Airborne condensation droplets and ions may have major physio- 

” logical significance on personnel housed in closed spaces for extended peri- 
ods of time, according to Karl E. Schaefer in his article beginning on page 
101. Dr. Schaefer reports on detailed studies of condensation droplet and 
ionization patterns made aboard German submarines during World War II. The 
data shows that the concentration of droplets and ions increased appreciably 
during submergence. This is the first time that this material has been made 
available in the U.S. Also cited are many references on the subject of the 
physiological effects of ions. Of course the information given in this arti- 
cle would apply to any occupied closed structure which is equipped with ion 
generating equipment. 





Before designing a hot water heating system, careful consideration 
Should be given to the range of temperatures which will be used in operation. 
G. F. Carlson outlines the fundamental factors for low, intermediate, and 
high temperature hot water heating systems, beginning on page 106. He shows 
how the temperature drop has a definite bearing on the selection of the most 
economical design for each application. He also explains how an increased 
temperature drop can decrease the pipe size and how the control of the systems 
becomes more critical as the temperature is increased. 





Recent interpretations of the Code for Pressure Piping are pre- 
sented on page 110. Since the Code was last issued in 1955, the sectional 
committee has been asked to interpret various statements contained therein. 
Among the subjects covered in the "cases" presented this month are stainless 
steel piping materials for nuclear energy installations, tensile strengths of 
piping materials for various applications, safety of piping materials used 
when short-time variations of pressure and temperature are encountered, and if 
reinforced concrete pipe can be used for certain applications under Section 
l of the Code. 





The relative speed and weight of refrigeration compressors is an 
interesting subject which Lester T. Avery discusses this month in his article, 
"What Price Speed?" on page 113. He points out that we've come a long way 
in the last 25 to 30 years when considering that today's compressors weigh 
only one-tenth of those of equal capacity in the early 1930's. And of course 
for this reduction in weight, the speed has increased from five to 10 times. 
He points out, however, that under present-day high-speed conditions lubri- 
cation problems can be serious. Also, the dynamic balance of these high-speed 
compressors and their automatic control are vital to assure constant depend- 
able operation. 





How an interesting heat recovery system is used to heat outdoor 
air for a mine is discussed by James G. Rutherford in his article beginning 
on page 114. The air exhausted from the mine at 61 F is passed over a coil 
containing water which picks up the heat from the air and reduces it to 40 F. 
With the large quantities of air circulated, approximately 14 times the 7.2 
million Btu per hr required to heat the outdoor air from -20 F to 30 F is 
obtained. Large quantities of water are circulated, of course, but no fuel 
is used. The application of this method to other underground areas also has 
possibilities. 





Good maintenance procedures for heating, piping, and ventilating 
equipment builds profits, states Arthur F. DeLong on page 118 in a report 
of his presentation at the recent plant maintenance and engineering confer- 
ence. He suggests that all forms of waste be removed, so that standards of 
use quantities can be developed for control purposes. He lists 19 ways in 
which heating costs can be controlled and shows how compressed air operating 
costs may be cut. The causes of high piping maintenance costs are given in 
some 13 reasons which should be considered. He also stresses the need for 
considering future service and maintenance when designing and installing a 
new system or an addition to an existing system. 
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"Give Him Some Air," says Albert B. Hubbard (page 123) in the 
"fifth round" of his series on winning the air conditioning odor fight. He 
says ventilation is a means that can be used to reduce odors below their 
thresholds where outdoor air flow rates can be kept at reasonable levels. He 
shows how required ventilation rates for removal of odors can be calculated 
before air conditioning is installed by following some simple mathematics. 





Freeze protection is a "must" for steam heated industrial supply 
air systems, according to John H. Clarke in his discussion (page 125) of con- 
trols. He says freezestats are desirable, but are no positive protection 
against freezeups. Also suggested in his article is the importance of care- 
fully sizing control valves and locating the thermostats where they can prop- 
erly sense the temperatures they are assigned to control. He also suggests 
that where outside air and return air dampers are used, they should provide 
impingement and thorough mixing of the two air streams to prevent strati- 
fication. 








Close temperature and humidity control are most essential in the 
new Brookhaven hospital-laboratory which has just recently been completed. 
Arthur C. Babcock discusses the design of the heating, air conditioning, and 
ventilation systems to meet the diversified needs of this new medical research 
center (page 134). He shows how 53 F well water, available at the site, is 
used to reduce the mechanical refrigeration capacity by two-thirds, and he 
explains how the air conditioning for the reactor building was designed. 

Some of the other systems used in this installation include finned tube ra- 
diation using 5 psi steam in the perimeter areas and a two-zone reverse return 
hot water heating system in the hospital area. Four air conditioning and 

five ventilation systems serve individual sections, according to the need, 
including special cold rooms that require constant low temperature and rela- 
tive humidity conditions. 





The application of cork insulation to cold pipe lines is the 
subject of the "HPAC Engineering Data File" this month. This report is on 
pages 139 to 158 and has been prepared in cooperation with James H. Shaw based 
upon over 20 years of experience at Eastman Kodak Co. where he was in charge 
of engineering, construction, and initial testing of all major industrial 
refrigeration systems. Mr. Shaw joined Carrier Corp. as director of labora- 
tory services in 1954. This report shows how cork insulation may be applied 
to piping as molded sectional half cylinders or as lags and other forms. 
Whether lagged or molded covers are used, several precautions must be observed 
in designing and applying the insulation to obtain the best results. Among 
these are choosing the correct thickness for the service, filling all voids 
between the cork and the pipe or fittings, designing for proper loading of 
cork at the hangers, and designing hangers and anchors to meet the service 
conditions. 





Attention must be given to selecting a good vapor seal, says Mr. 
Shaw in this report. He also stresses the need for protecting outdoor lines 
from the weather, protecting all lines from mechanical damage, painting ex- 
posed steel accessories such as hangers and supports, and proper inspection 
and maintenance. All of these various considerations are discussed in this 
report. Tables are also given for the selection of the type and amounts of 
accessories for a given job such as the quantity of wire or bands for fasten- 
ing insulation, quantity of adhesive cement, seam filler, vapor seal, lag 
dimensions for insulation thicknesses from 13 to 8 in. for application to 
pipe and tanks with dimensions for cutting lags, number of lags per course, 
number of sheets of cork required per course or per 3 ft of pipe, design of 
hangers, and hanger saddles. 





Don't miss "Open for Discussion" on pages 89 to 92 and the an- 
swers to the question, "What Causes Our ‘Pipe Fittings to Fail?" on pages 94 
and 96. The HPAC Data Sheet on page 121 is a directory of engineering so- 
cieties and associations and their addresses, brought up-to-date with all name 
and address changes that have occurred since the list was last published. 
"You'll Want to Know" is on pages 29 to 34, consists of many easily-read 


= Let Kove 


technical and business news items. 
Editor, HEATING, PIPING & AIR CONDITIONING 
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acne 690 Murphy Ave. OAKLAND, CALIF. LOS ANGELES, CALIF. DENVER, COLO. HOUSTON, TEXAS 
— MADEINUSA §.W., Unit 5, Bldg. B 410 Hegenberger Rd. 120 No. Santa Fe Ave. 2845 Walnut St. 1121 Rothwell St. 
® ~eerer DALLAS, TEXAS— 9000 Sovereign Row, Brook Hollow Industrial District 
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galvanized steel pipe fills a tall order 


Dependable, economical, galvanized steel pipe 
is used for the drainage and vent lines in the new 
First Security Bank Building in downtown 
Salt Lake City. But for that matter it might be 
almost any other large building in Utah or in 
any other place in America. Because architects, 
engineers and contractors through the years 
have learned that they can depend on steel pipe 
for a lifetime of service wherever major con- 
struction is going up. 

Generations of experience have shown 


~~ oe 
- 





engineers and contractors that low-cost steel 
pipe goes in easily and economically—provides 
lasting performance in soil, waste and vent 
lines. It’s another example of the many kinds of 
jobs that steel pipe can do best. 


STEEL PIPE IS FIRST CHOICE 


¢ Low cost with durability ¢ Threads smoothly, cleanly : 
¢ Strength unexcelled for safety © Sound joints, welded or coupled : 
¢ Formable—bends readily ¢ Grades, finishes for all purposes : 
¢ Weldable—easily, strongly ¢ Availableeverywherefrom stock - 


INSIST ON PIPE MADE IN U.S.A. : 


COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 
150 East Forty-Second Street, New York 17, N.Y. 
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First Security practices security by 
specifying steel pipe. 








NEW DATA; 


This new book shows how McDonnell float-operated 
switches and valves, and flow switches, can be used 
to provide dependable, economical control for a wide 
variety of applications. 

On hydro-pneumatic tanks, for example, or water 
chillers; with stand-by pumps and surge tanks; in 
water supply and proportioning systems. All in all 
there are 21 case studies in this book . . . and each 


MCDONNELL & MILLER, Inc. 


3500 N. Spaulding Ave., Chicago 18, Ill. 


Tig Me ame 


I$ Coupon 
get your Copy of this 
“Page engineering 


COMPANY- 


ADDRESS 


reference bulletin 


ae 





on operating and safety 
controls for jobs involving 
liquid level or liquid flow 


one can suggest dozens of other specific applications. 

These are the standard time-tested McDonnell 
products that heating men know so well, starring 
here in roles that may not be so familiar to you. To 
bring yourself up-to-date — to learn a lot of answers 
to a lot of frequently-encountered liquid level and 
flow control problems — get your free copy of this 
new Bulletin ERS-A. 





Send me a copy of your new Bulletin ERS-A: 
“Special Applications of McDonnell Products” 


CITY, ZONE, STATE______ 


Mail to: McDonnell & Miller, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill 





a great new creative concept* 
Time: lalit-meel ed litcehiteda 


and design 


—___# 


Pictured 
NEW SLIM LINE GRILLE 
Primarily for ceilings. 2 models 
available any length: C-2700 .. . 
l-way deflection, 2%”, 4%”, 5%”, 
7%” widths. C-2800 .. . 2-way de- 
flection, 3%”, 6%”, 9%”, 12%” 
widths 


EXTRUDED ALUMINUM | 


UNLIMITED FREEDOM OF EXPRESSION... 


bounded only by the creativeness of the designer's mind... 


Titus combines the properties of fabulous aluminum with 
excellence in grille engineering to open a wonderful new 
world of design opportunities. In shapes, textures, hues, 
shades — there is no limit with aluminum. Now archi- 
tects, design engineers can put their own individuality of 
style into a grille — provide the new and different in 
mood and motif —in a manner never before attained. 

















SUPPLY AIR GRILLES , 
& REGISTERS in = = -_ 
roIParelticlina@mmelell i tielel. = - 7 SERIES 200 GRILLES 


Airfoil louvers ee Ae 


LINEAR-TYPE GRILLES RETURN AIR GRILLES j 
any width or a adjustable louvers 

length. 0° or 15° de louvers fixed at 45° 

flection. deflection 


way deflection. Ind 
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TELUS 


AIR DIFFUSING GRILLES 


TODAY'S FIRST COMPLETE LINE OF QUALITY EXTRUDED 
ALUMINUM GRILLES AND REGISTERS 


Designed, engineered and manufactured by Titus — made of 
finest quality aluminum extrusions from Titus’ own extrusion presses. 
Light, strong — resist corrosion and offer permanent 
natural beauty. All types — all sizes — for ceilings, sidewalls, window sills 
and floors. Choice of many border and louver designs. 





Titus also custom makes extruded aluminum grilles to fit 
any design, finish, or color. WRITE FOR FURTHER INFORMATION. 


TITUS MFG. CORP., WATERLOO, IOWA 


Free “Portfolio of Titus Extruded Aluminum Grilles and 
Registers”. Fill out coupon, clip to your company letterhead 
and mail today 





NAME _ 
d COMPANY 
OUTSIDE LOUVERS & 
PENTHOUSES 1%”, ADDRESS 
2” and 4” louvers = 
city STATE 
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how the er is put in 


e Cleaning and painting Peerless Electric Fan and 
Blower units is one of the most important protective oper- 
ations in the manufacturing process. All metal is cleaned 
chemically to insure a good paint bond that won't chip and 





cause rusting. The cleaning and painting facilities are com- 
pletely automated. Parts move from cleaning to painting 
in a few minutes. All units have a phosphatized finish— 
a cousin to bonderizing. Special finishes, for resisting acids, 
etc., are available when specified. 


WRITE TODAY FOR CATALOGS! 
FAN AND BLOWER DIVISION 


THE Prerkess. Electric COMPANY 


Also Manufacturing The Massachusetts Line® 
WARREN, OHIO 
Member of the Air Moving and Conditioning Association, Inc. (AMCA) 





Heating, Piping & Air Conditioning, May 1959 


















IN 
95°F 
COOLING TOWER 
HEAT EXCHANGER 
Z out 
4 TEMP APPROX. 
‘ es°F 
ie \Z 
J 
HANGER GATE VALVE 
DUCER 

CONDENSER 

GATE VALVE WATER PUMP 
Ye. =u" 
CHECK VALVE ‘ Se ; rent 

Ie ie Vip ¥ 55°F 
REFRIGERANT ~“ 
CONDENSER ELectric~ CONTROL VALVE 
MOTOR REDUCER 
CONTROL CHILLED 
VALVE : WATER PUMP 
CHILLER ; re, 
, , ~< 
Ng CHECK “ESE SA 
— VALVE 
ELECTRIC 
© MOTOR 
— STEAM TURBINE 
® MAIN STEAM 
Wee = SHUTOFF 
P" HIGH PRESSURE 
STEAM MAIN 


CENTRIFUGAL 
COMPRESSOR 


as STEAM CONDENSER 
HOT WELL 
X JT 9030 


GATE 

VALVE 44, 
- TO SEWER OR 

RETURN TO 


A hn 
CONDENSATE (HD evecrric —-BOILER 
PUMP < EL woror 





La Favorite protection 
for these stress points: 


Expansion Joint 9060, standard 
duck and rubber, for use in pres- 
sure system, absorbs axial pipe- 
line motion. 


Expansion Joint 9030, neoprene 
lined. For pressure, absorbs axial 
and transverse motion. Neo- 
prene wig for refrigerant 
No’s 12, 13, 114, 22. 


Expansion Joint 9015 with con- 
trol unit, for vacuum service. 
Neoprene lined for refrigerant 
No.’s 12, 13, 114, 22. 


Expansion Joint 5030 or 4030, 
for pressure service. Absorbs os- 
cillation. Internal or external 
flanges. 


vibrJoint LFI5R, LF25R, absorbs 
vibration, eliminates purchase of 
metal increaser or reducer. Neo- 
prene and duck. 


vibrJoint LF15 and LF25, Neo- 
prene and duck, eliminates 
water hammer. 


a steam-driven, centrifugal-compressor AIR CONDITIONING SYSTEM 


One of a series 


How Expansion and Vibration Joints Extend System Life, Reduce Maintenance 


Modern air conditioning equipment, when prop- 
erly installed, is designed to give long, mainten- 
ance-free service. To take full advantage of this 
equipment, your refrigerant and coolant pipeline 
systems should also be designed for long, efficient 
service. To do this, some basic problems common 
to most large systems must be solved. They are: 
(1) protection of the system from severe expan- 
sion and contraction, (2) absorption of pump and 
compressor noise, (3) protection of pipelines from 
misalignment and fracture caused by settling, and 
(4) protection of the system from electrolytic 
corrosion. 


These problems can be solved through planned 
use of expansion and vibration joints. La Favorite 
designs and manufactures a full range of expan- 
sion and vibration joints for use in temperatures of 
—40°F to 250°F, and for handling brines and 
such refrigerants as numbers 12, 13, 114, and 22. 


La Favorite expansion and vibration joints are a 
sound investment, whether incorporated into your 
system during the design stage, or used to modern- 
ize existing systems. More complete information 
on La Favorite products and engineering services 
is available on request. Write for Bulletin 982. 


LA FAVORITE RUBBER MFG. CO. 


256 WAGARAW ROAD, 


C9 


PROCESSING 
EQUIPMENT 


pele Bp 


FIELDOLINK® FABRICATED PVC 
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HAWTHORNE, NEW JERSEY 


RUBBER COVERED PNEUMATI 


MOULDED GOODS ROLLS GASKETS 


¥ —=. 


c 


19 





DENVER 
HILTON 
HOTEL 


ANOTHER MODERN 


DENVER 
“LANDMARK” 


Equipped with 





Equipment 


Architect — |.M. Pei & Associates, 
New York, N.Y. 
Associate Architects — Rogers & 
Butler, New York, N.Y. 
Consulting Mechanical Engineers 
Jaros, Baum & Bolles 
New York, N.Y. 
Mechanical Contractors — Kerby 
Saunders, Inc., New York, N.Y. 
Builders — Webb & Knapp Con- 
struction Corporation 
New York, N.Y. 

Owners — Webb & Knapp Inc. 
New York, N.Y. 


The convertors shown at the right are the 
types furnished by YULA for the Denver, 
Colorado Hilton Hotel. They were used for 
heating systems, ground floor heating, hot 
water tower, snow melting using light oil and 
for secondary water systems in air condition- 
ing. Both ‘‘U’’ tube and straight tube designs 
were used. Fine buildings deserve fine equip- 
ment. Therefore, YULA was a natural selec- 
tion for this one. Equipment can be furnished 
‘‘custom built’ to meet specific requirements. 
Consult the YULA agent in your territory. 


Established 1926 —- Member Fuel Oil & 


Water Heaters Manufacturers Assn. 











THE PRODUCT! 


YULA CORPORATION 330 BRYANT AVE. NEW YORK, N. Y. 


(formerly Yula Water Heaters, Inc.) 
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21% to 42% 
MORE ELBOW 


AT NO EXTRA COST 


It’s a built-in bonus that comes right with the elbow... 
a tangent or straight section at each end of the fitting.* 
Benefits of this bonus ... this extra value... are yours 
AT NO EXTRA COST because Midwest ‘‘Long Tangent’’ 
Elbows are PRICED THE SAME AS OTHER ELBOWS. It's 
a value you can't afford to miss. 

For additional information, ask your Midwest distribu- 
tor or write us for Catalog 54. 
*Size 24” and smaller have tangents equal to Y% nominal pipe size; 


for example, 12” ell has 3” straight ends. Above 24” pipe size, all 
tangents are 6” long. 


MIDWEST PIPING COMPANY, INC. 


Main Office: St. Louis 3, Mo. (P. O. Box 433) 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 


Asheville (Box 446, Skyland, N. C Atlanta 9—72 llth N.E 
Houston 2—1213 Capitol Los Angeles 33—520 Anderson 
San Francisco 11—420 Market St St. Louis 4 Mo.—1450 South Second St 


AA 
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YOU GET 


WITH EVERY 


IDVVES 


“LONG TANGENT’ 
ELBOW 


ADVANTAGES OF MIDWEST 
“LONG TANGENT’ ELBOWS 


They save pipe. 

They often eliminate short nipples and their 
extra welds. 

They save time and money in lining up and 
clamping pipe and fitting. 

They make it easier to apply slip-on flanges. 


They remove the circumferential weld from 
point of maximum stress and can be sleeved. 


THEY COST NO MORE THAN OTHER ELBOWS 


r 27—42¢ F rst St 
34—2103 Le Jeune 
sa—1640 East 21st St 


RS IN PRINCIPAL CITIES 


681 
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CSV AISISS 


TYPE "OCVS: PUMP 


New Bulletins 


TYPE ‘‘CCVS’’ No. 21-C 
TYPE ‘‘HS’’ No. 14-B 


More Cap2c! 


| More, Performance 


Capacities for the new CCVS Pump. tange 
fromm “$Q0° ito 10,000 sq. ft. B:O-R.and re- 
ceiveté tram 5 $@°20 gallon, Complete date 


on reg@est. 


TYPE "UV" PUMP 
Write for Bulletin No. 19-A 


UkKIDMORE 


TYPE “HS”. PUMP 
The HS.'Pump- offers more capacity and 
pettormance. “Ranging ‘from. 7,000° ta 
125,000 34. fr. ROR Send for Bulletin. 


VACUUM PUMP TYPE "TM" PUMP 
Write for Bulletin No. 9-B Write for Bulletin No. 17 


SKIDMORE CORPORATION ‘*.20:# 


MICHIGAN 
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News about 


B.EGoodrich Chemical :« mteria: 


Geon pipe running to tank battery 
and water separator in distance is 
concealed by freshly covered-over » 
trench. Geon pipe is being used for 
oil and gas lead lines up to 250 psi 
working pressures. 


Three-inch Geon pipe leads through 
fitting made of Geon into 4-inch salt 
water disposal pipe, also made of 
Geon. 

al 


Three-inch Geon pipe carries salt 
water from a crude oil de-watering 
tower to a disposal well 1000 feet 
away. It will be buried after a second 
line feeding into the disposal line is 
installed, + 





Hundreds of wells per year show how to... 


Pipe made from Geon rigid vinyl 
saves time and work—it is so light- 
weight and easy to install. And main- 
tenance costs are considerably lower. 

Pipe of Geon is immune to gal- 
vanic corrosion, is highly resistant 
both to salt water and sour crude oil. 
It stays smooth inside and out. And 
it provides high tensile or impact 


strength, standing up under pressure. 


B.EGoodrich 


save with pipe of Geon 


Engineers are taking advantage 
of the unique properties of Geon 
pipe for a wide variety of applica- 
tions. For information on how you 
can cut costs by using pipe of Geon, 
write Dept. AX-2, B.F.Goodrich 
Chemical Company, 3135 Euclid 
Avenue, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 


Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyvinyl materials * HYCAR rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 
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Acme ... the practical approach to air conditioning 


REMOTE ROOM UNIT 


AIR HANDLERS 


000 4 EY AG). 8 
AIR CONDITIONERS 
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EW 


AIR HANDLERS 


COMPLETE SIZE RANGE 
TO 36,000 cfm 


Now you can get famous Acme quality and Complete Acme Systems 
dependability for the air handling section of 
almost any air conditioning system. From indi- 
vidual room units for motels, offices and other 
small room applications to big multi-zone units 
for large commercial and industrial buildings, 
every Acme air handling unit is designed and 
built for quality first. The result . .. you can 
count on Acme air handling units to deliver full 
capacity at the lowest possible sound levels and 


In addition to this great new line of air handling 
equipment, Acme offers a broad line of water chill- 
ing and water-conserving equipment, matched in 
performance with Acme air handlers to produce 
a complete air conditioning system—cooling, 
heating, filtering, humidifying, dehumidifying 
and ventilating—for almost any application 
Acme also produces direct expansion packaged 
units in a wide size range. Whatever your air 
conditioning need, it will pay you to talk to the 
Acme Sales Engineer near you. Or write directly 
to the factory for complete information. 


with minimum maintenance. 

Each Acme unit is available with a full comple- 
ment of accessories and optional equipment for 
complete flexibility of arrangement and installa- 
tion to meet your requirements. The larger units 
are shipped in sections which may be stacked, 
installed side-by-side, hung from the ceiling or 
arranged in a variety of ways depending on space 
requirements. A full line of direct expansion, 
water and steam coils in matched capacities is 
an integral part of the line. 

Cabinets are of sturdy welded steel construc- INDUSTRIE a INC. 
tion with a thick blanket of heat and sound 
insulation wherever required. Most models in PION, Ge 
the smaller series are available without cabinets Manufacturers of quality air conditioning 
for concealed installation. ond refrigeration equipment since 1919. 


COMPLETE ACME SYSTEMS FOR EVERY AIR CONDITIONING NEED 


Packaged Water Indoor-outdoor Cooling Towers Air-Cooled Self-Contained 
Chillers and Evaporative Condensers Condensers Air Conditioners 


Heating, Piping & Air Conditioning, May 1959 











Your 
industrial 


supply 
distributor’s 
inventories 
look 
like 








Photos courtesy of The Universal Valve & Fittings Company 





inventories 


can /ook like this! 


To cut inventory costs, make Youngstown’s Industrial Supply 
Distributor your local dependable source for all steel pipe 
needs. Make full use of his complete local stocks, fast delivery 
service. His one-source service simplifies your purchasing and 
bookkeeping, too. You'll find him an efficient, time-saving, 
partner-in-production. 





YOUNGSTOWN 


SHEET AND TUBE COMPANY 
Youngstown, Ohio 


Manufacturers of Carbon, Alloy and Yoloy Steel 














NEW... from 1is#%! 


EXTERNAL PILOT-OPERATED PRESSURE REGULATOR 


fast-acting, accurate ... tight shut-off even on dead-end service 





Examine it yourself . . . feature for feature. K&M line. It offers lowest maintenance: the result of good 
has made a vast improvement in external pilot- hydraulic and mechanical design throughout. It gives 
operated pressure regulators. excellent performance: try one and compare with 

It simplifies installations: requires one less pipe any other regulator of its type. 


BUILT-IN STRAINER 


BLIND FLANGES protects pilot from scale, dirt, 
on both main valve and pilot other foreign matter, is removable 
allow easy access for routine for cleaning 


maintenance 






CLEANLY CONTOURED INTERIOR 


has no spider, practically no flow restrictions 
. gives greater flow capacity . . . usually 
permits economy of smaller size 


INTEGRAL BLEED ORIFICE 


eliminates need for installation of 
extra bleed line 


PRESSURE-ADJUSTING SCREW 


permits convenient external pressure setting 









GUIDE PISTON 
has balancing grooves which hy- 
draulically center guide, prevent 
binding and side-thrust 





CONTROL SPRING 


is isolated from main flow stream 


: If you would like a more de- 
for greatest protection 


tailed, close-up look at K & M's 
new Type 471 External Pilot 
Pressure Regulator, send for 
Bulletin 471A. 









diaphragm control valves 


Oldest Préssure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 


Our 79th Year 






S.A. 1608 
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to have a whisper OU Bll power roof exhauster 











like our SUPER/AIR-VAN? you must have— 


> A research-developed, aero- 
dynamic design that is pat- 
ented and cannot be copied. 


> A patented, scroll design to 
give efficient performance to 


4° S.P. 
> A true Venturi inlet. 
Glass smooth air passages. 


> Customed designed motor 
isolators. 





Then and only then will you 
get the whisper quietness of the 
first power roof exhauster in 
FIBERGLAS. STATIC PRESEURE TO 4”. 


Innovation not imitation 


GALLAHER 


The Gallaher Company 4108 Dodge Street Omaha, Nebraska 


More than 100,000 Gallaher Air-Vans Have Been Installed. 
*TM Owens-Corning Fibergias Corporation 
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For news of neu products see the 
Equipment Developments department in 
this issue. and for neu catalogs. bulle- 
tins. etc.. see the Recent Trade Litera 
ture columns. Other news material also 
appears in the Who's What and the 
We Hear That departments. Meetings 
and Conventions are listed toward the 
hac k of this issue under that title as 


are Veu Books and Reports 





aay a7? 





You'll 


Want 
To Know... 


Tells Heating Costs for 
All-Electric Installations 


HeATING costs for three all-electric 
installations on the lines of the Com- 
monwealth Edison Co.. Chicago. 
ranged from 9.le to 23.6c¢ per sq ft 
per year. according to G. Gill Frey- 
der, heating and air conditioning en- 
vineer with the utility. speaking at a 
session of the 21st American Power 
Conference in Chicago last month. 

Among the installations observed 
over the past several years. three had 
heen in operation long enough to ob- 
tain operating cost experience. The 
company now serves some 255 com- 
mercial electric space heating instal- 
lations with a connected load of 6000 
kw. Twenty-two of them are heat 
pumps and 233 resistance units. 

Of the three for which operating 
costs were reported, one is a two 
story office building heated and 
cooled by a self-contained air source 
heat pump on each floor. The total 
seasonal power consumption for heat- 
ing was 29.996 kwhr. which gave a 
total seasonal heating cost of 13.1 
per sq ft of floor area. The demand 
varied from a low of 10 kw to a high 
of 31 kw during the heating season 
Heat gains from lights and personnel 
provided a large percentage of the 


required heat. 
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Another structure for which data 
is available is a 7 story office build 
ing with a total floor area of 161.700 
sq ft. This building is heated with 
glass panel resistance units having a 
total capacity of 250 kw. This build 
ing is not insulated (as would be 
recommended by the utility). sine 
the electric heating was installed dur 
ing a program of modernization. The 
total seasonal energy consumption for 
this building was 314.000 kwhr, with 
the demand varying from 45 to 184 


kw. The seasonal heating cost 


amounted to 23.6c per sq ft. 

The third structure on which he 
reported operating experience is a 
one story American Legion building 
heated and cooled by a 60 hp water 
source (private well) heat pump Phe 
building has a floor area of 16.050 sq 
ft with a 
981,000 Btu per hr. High internal 
efhicient heat 


calculated heat loss of 


heat gains and the 
pump system result in a low operat 
ing cost of 9.le per sq ft This cost 
was based on a metered power con 
sumption of 83.526 kwhr for all elee 
trical 
heat pump. including the circulating 


Freyder noted that 


services connected and the 


water pumps Mi 


the cost would he appreciably lower 


29 








if the ceiling of the structure were 
insulated. 

He also reported that an electrical- 
ly heated school, the first connected 
load of its kind on his company s 
lines, was occupied on December 1. 
The school has a floor area of 28,934 
sq ft and a calculated heat loss of 
878,000 Btu per hr. A total of 346 
kw. electric 


stalled. The classrooms are heated by 


heating capacity is in- 


electric unit ventilators and an all 
purpose room by resistance base- 
board units. The saving in capital cost 
was about $25.000, based on the dif- 
ference in total cost attributable to 
fuel and electric systems. (For ex- 
imple. the cost of 6 in. ceiling insu- 
lution, storm windows and doors and 
2 in. foamed plastic insulation in- 
stalled in the cavity of a brick veneer 
on block exterior wall were charged 
to the ¢ apital cost of the electric heat- 
ing system.) Although the school has 
not been operated long enough to 
provide seasonal heating cost data. 
Mr. Freyder stated that the peak elec- 
tric demand during the months of 
January and February. which were 
quite cold, was only 247 kw. 

He described several other instal- 
lations. though no operating data was 
available. One uses high temperature 
radiant heating elemenis (4000 F ele- 
ment temperatures) in a maintenance 
shop. This building is of steel frame 
and curtain wall construction. The 
heaters are 22 ft above the floor of 
the shop. The warm surface tempera- 
tures in this building are quite no- 
ticeable on entry, he said. It is inter- 
esting to note that the heating ele- 
ments provide 50 foot candles of 
light at the working level in addition 
to the heating effect. 


You'll 
Want 
To Know 





Another application uses a two 
stage air source heat pump with a 
capacity of 900 hp for a manufactur- 
ing plant with a floor area of 220,000 
sq ft. Included in the plant area is an 
indoor swimming pool for employee 
use. The estimated heating and cool- 
ing requirements of this structure are 
500,000 kw for cooling and 900,000 
for heating, with demands ranging 
from 241 to 482 kw during cooling 
and 77 to 724 kw during heating. 
Since it is anticipated that the two 
stage heat pump will carry the heat- 
ing load down to local design tem- 
10 F), 
sistance heaters are provided. The 


perature ( no auxiliary re- 


total connected horsepower of the 
system is 1200. 

Ole A. Hill, Jr., marketing super- 
visor, Commonwealth Edison, spoke 
briefly at the same session on the use 
of electric resistance elements in floor 
panels. Several commercial types 
have been used and in addition, low 
voltage has been impressed upon re- 
inforcing mesh in one installation to 
provide panel heating. He noted that 
one of the local commuter railways 
plans to use electric floor panels in 
new stations being built by the line. 
One of the reasons is that the heating 
equipment can't be tampered with, 
and also that it is easily controlled. 





New Yale Hockey Rink 
Has 46,000 ft of Pipe 


THE New 85 X 198 ft hockey rink at 
Yale University in New Haven, 
Conn., recently completed at a cost of 
$1,300,000, has more than 46,000 ft 
of pipe installed, according to A. M. 
Byers Co. 

To provide the cooling effect, brine 
will be circulated through 114 in. 
wrought iron pipe embedded in the 
center of a 5 in. thick concrete slab 
containing reinforcing rods. The pipe 
was held in place by metal chairs 
during the installation to assure uni- 
form depth of bury in the slab. A 
plastic vapor barrier sheet 6 mils in 
thickness is below the 5 in. top slab. 
The vapor barrier was placed over a 
2 in. screen slab laid directly on the 
ground. A 3% in. asphalt impregnated 
felt was installed around the periph- 


ery of the concrete slab to provide 
for expansion and contraction. 

The piping system is of the reverse 
return design without any balancing 
valves. The system was designed by 
the two consulting engineering firms 
of Jaros, Baum & Bolles and Peter 


Carver Associates as a joint venture. 


Minneapolis Engineering 
Firm Takes New Name 

THE CONSULTING ENGINEERING firm 
of Nielsen and Bruch of Minneapolis 
is now known as Bruch, Morrow and 
Knafla, Inc. 

The partnership formed by Wal- 
lace C. Bruch and the late Borge 
Nielsen became prominent through 
work on many commercial, institu- 
tional, and industrial buildings. 
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Job Health 
Conference 


Attracts 3000 


Over 3000 occupational health spe- 
cialists attended the recent Industrial 
Health Conference in Chicago. 
Lectures and reports delivered at 
the conference covered a wide range 
of related subjects. Of special interest 
to the assembly were the remarks of 
R. J. Beaman, industrial hygienist 
with Procter & Gamble, and William 
E. Morgan of Boeing Airplane Co. 
According to Mr. 
company makes use of high-speed 


Beaman, his 


movies as a tool in dust control. Be- 
cause of the difficulty often encount- 
ered in locating the source of leaking 
dust by air sampling techniques, high 
speed photography has been used ef- 
fectively in detecting dust cloud 
shapes and their sources. 

In his lecture at the conference. 
Mr. Morgan pointed out that some 
startling effects are produced by air- 
borne radar. It is generally conceded 
that the primary hazard to the body 
from radar microwaves is due to the 
heating effect. Injury does not occur 
instantaneously, but chronic exposure 
to high levels may cause tissue dam- 
age. 

Tests conducted on small fur-bear- 
ing animals have emphasized the 
danger from microwave heating. But 
because such animals lack an efficient 
heat regulating mechanism, _ these 
tests do not necessarily reflect a cor- 
responding danger to the human 
animal. 

Said Mr. Morgan: Man has a very 
efficient heat regulating system which 
can resist the effect of microwave 
heat more effectively. Also. man is 
usually working in open areas where 
it is easy to lose body heat to the sur- 
rounding air. 

Physical examinations have been 
given to personnel occupationally ex- 
posed to microwave radiation. The 
results of these examinations have 
showed no significant evidence of 
any temporary or permanent body 
changes or injury which could be at- 
tributed to causes of microwave radi- 
ation. 
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2 Panels Control Comfort 
in New Chase Bank Building 


THE NEW Chase Manhattan Bank 
headquarters in New York City is 
said to be the largest air conditioned 
office building in the world, accord- 
ing to the Minneapolis-Honeywell 
Regulator Co. This 60 story building 
is scheduled for completion in 1960. 

The cooling capacity to be installed 
will be 9140 tons. Four centrifugal 
compressors will be driven by steam 
turbines and are said to be the largest 
of their type to be installed. Cool wa- 
ter will be piped from the refrigera- 
tion machines to 6745 cooling units 
in all parts of the building. These 
same units will heat the building in 


New Standards 
Adopted by FCI 


Two NEW voluntary standards were 
adopted by the Fluid Controls Insti- 
tute at its recent meeting in Chicago. 

The new standards are “Definitions 
of Regulator Capacities” (FCI 58-1) 
and “Recommended Voluntary Stand- 
ards for Measurement Procedure for 
Determining Control Valve Flow Ca- 
pacity” (FCI 58-2). Single copies of 
the new standards will be sent to 
those requesting them at no cost. Ad- 
ditional copies are available at a cost 
of 20c for FCI 58-1, and 10c for FCI 
58-2. Requests should be sent tothe 
Fluid Controls Institute, Inc., 320 


Broadway, New York, N. Y. 
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the winter with hot water. 

The comfort of 15,000 office work- 
ers and an estimated 10,000 daily 
visitors will be electronically con- 
trolled through two automatic control 
centers. Only two operating engineers 
will be required to adjust the com- 
fort in any area desired. Twenty 
miles of electric wiring and 52 miles 
of pneumatic tubing will be used 
along with 450 room thermostats and 
2466 other thermostats which will in- 
directly operate 3982 valves. Also. 
there will be 78 fans and 58 pumps 
installed that 
through these centers. 


will be controlled 


Gas Valve Requirements 
Approved by ASA 


GAS APPLIANCE and equipment man 
ufacturers are calling attention to the 
more stringent demands in the new 


American Standards Association list 


You'll 
Want 
To Know 








ing requirements for relief valves and 
automatic gas shutoff devices for hot 
water supply systems. 

The new requirements, effective at 
the first of the year, were approved 
by the ASA in October and sponsored 
by the 


Copies are available at $1.50 each 


American Gas Association. 
from the American Gas Association 
Laboratories, 1032 E. 62nd St., Cleve- 
land 3, Ohio. 

The relief valve division of the Gas 
Appliance Manufacturers Association 
has noted that the newest require- 
ments strengthen the 23° year old 
standard replaced, and involve ex- 


tensive changes in test procedure. 


Gruman Resigns 
National Post for 
New York MCA Position 


Liuoyp B. GrRUMAN, Jr.. secretary of 
the Mechanical Contractors Associa- 
tion of America. Inc.. announced re- 
cently that he was resigning to accept 
the position of secretary of the Me- 
chanical Contractors Association of 
New York City. 

Robert B. Miller. who has been sec- 
retary of the Mechanical Contractors 
Association of New York since 1930. 
has announced his intention of retir- 
ing July 1. 

“Moving from the national office to 
that of the New York City association 
is only a change of focus for my ef- 
forts,” Mr. Gruman explained at the 
time of the announcement. “Since this 
is one of the largest markets for our 
members’ services. it will allow me 
to concentrate my efforts on the prob- 
lems confronting heating. piping. 
and air conditioning contractors in 
this booming business.” stated Mr. 


Gruman. 


You'll 
Want 
To Know 





GM Saves Billions of 
Gallons of Process Water 


AN ESTIMATED 72 billion gal of 
water were used for various indus- 
trial heating and cooling processes 
during 1957 by Motors 
plants in the U. S. and Canada. Ac- 
Milne, materials 


General 


cording to David 
and processes supervisor for GM’s 
Production Engineering Section. 
speaking before the recent American 
Power Conference in Chicago, this 
figure would have been much higher 
if it were not for the water conserva- 
lion program instituted after World 
War Il. 

Mr. Milne explained that this water 
conservation program has produced 
two-way savings: for plant manage- 
ment in the form of reduced water 
charges; and for overstrained public 
water and sewer systems in some 
plant cities. 

“The program has been carried 


out in four phases: 1) the review of 


Walter L. Fleisher 
Dies at 78 


Water L. 
heating and air conditioning engi- 
neer. died in New York City April 


18 as a result of an automobile ac- 


FLEISHER. well known 


cident. 

Mr. Fleisher was a member of 
HPAC’s board of consulting and con- 
tributing editors. He was the author 
of an article on industrial air con- 
ditioning in the first issue. and he 
had prepared many articles for pub- 
lication in these pages in the past 
10 years. 

In 1934 he 
Air and Refrigeration Corp.. the po- 
sition he held at the time of his 
death. He had more than 100 


patents and was a founder of the 


hecame president of 


old Auditorium Conditioning Corp. 
In 1952 he became head of an ad- 
visory committee to the New York 
City Air 
He was president of the 


Pollution Control Board. 
American 
Society of Heating and Air-Condi- 
tioning Engineers in 1941. In 1954 
he received the F. Paul 


award from the ASHAE. 


Anderson 


plant facilities to determine conserva- 
tion policies; 2) the dissemination 
of water conservation information 
and methods among employees and 
supervisors; 3) preventive mainte- 
nance checks of such items as leaky 
valves. faulty controls, ete.: 4) the 
study of water conservation from a 
long-range view.” he said. 

As a result of this campaign. in 
spite of plant expansion. water usage 
in plants and offices has decreased 
from 2.300.000 gal per day in 1949 
to a current figure of 800,000 gal per 
day. he reported. 

“Industrial water conservation,” 


Mr. Milne concluded. 


hoth community and 


“will” benefit 
manufacturer 
from at least three standpoints—mak- 
ing more water available to others. 
reducing the load on sewer systems, 
and lowering the cost of manufactur- 


ing. 


Use Boilers 
to Thaw 
Seaway Locks 


FOUR MOBILE package boilers will 
he used to thaw ice on the locks of 
the St. Lawrence seaway at Massena. 
A. Ba according to the 
Brooks Co. 

Two 40 hp boilers will provide 


Cleaver- 


steam for melting the ice accumu- 
lated on the lock stop-logs. These stop- 
logs are barriers consisting of 10 steel 
plates 90 ft wide and 8 ft high. 

Two stop-logs are lowered into slots 
on the canal side of the locks. These 
stop-logs are not completely water 
tight and there is a seepage of water 
through the cracks. This water freezes 
on the inside of the locks, up to thick- 
nesses of 48 in. 

Over each stop-log on the lock side 
a canvas cover enclosure approxi- 
mately 90 ft wide. 80 ft high. and 
10 ft deep will be formed. Into this 
enclosure on temporary supports will 
he placed two unit heaters of sufh- 
cient capacity to maintain a tem- 
perature of 70 F with outside condi- 
tions of 10 F. 
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The boilers, mounted on hard rub- 
ber wheels for portability, will be 
pulled into position and will feed 
steam at the rate of 1200 lb per hr 
to the unit heaters and to a steam gun 
which the operating crew can use to 
blanket the lock surface. The result- 
ing blanket of steam and warm air 
will thaw the ice collected on the 
gate’s surface, freeing the gate for 
action. 

During the summer, the boilers will 
be used for steam cleaning of the 
locks, gates, machinery and other 
equipment subjected to oil accumu- 


lation. 


Compressor Body 
Shipments Show 
Year End Rise 


SHIPMENTS OF compressor bodies by 
manufacturers wound up for 1958 
about 10 percent below the level of 
comparable shipments in 1957, ac- 
cording to the small compressor sec- 
tion of the Air-Conditioning and 
Refrigeration Institute. In contrast to 
the drop in total, shipments for the 
month of December. 1958 were about 
20 percent higher than for December. 
1957. This 
steady upswing in this segment of the 
August, 


reflects a continuing 


industry which began in 
1958. 

Actual shipments for 1958 totaled 
3.559.057 bodies, compared with 3.- 
962,142 in 1957. 
ments were 278,283 units, against 
223.456 in December, 1957. 


The figures, which include bodies 


December ship- 


for compressors used in all air con- 


ditioning and refrigeration equip- 
ment except household refrigerators. 
were compiled from reports to ARI 
by manufacturers whose output is 
estimated to be in excess of 95 per- 


cent of the industry. 








Air Pollution Proceedings 
The Proceedings of last Novem- 
ber’s National Conference on Air 
Pollution are now available. The 
526 page book may be obtained 
for $1.75 through the Superintend- 
S. Govern- 
ment Printing Office, Washington 


25, D.C, 


ent of Documents, U. 











LA Arena Air Conditioning 


Angeles Memorial 


Sports Arena, one of the largest in 


THE NEW Los 


door sports arenas in the nation, will 
have an unusual air distribution sys- 
tem, because of the elliptical ceil- 
ing. There are no inside supporting 
columns to obstruct the view of the 
22.500 spectators. The ceiling is sup- 
ported by the largest span of steel 
in a commercial building west of the 
Mississippi. 

Air conditioning in a structure of 
this magnitude is necessarily com- 
plex. since it must provide for a wide 
range of conditions. For example, 
18.000 can be seated for basketball, 
and 15.000 for ho« key. 

The air distribution system was 
designed to serve the arena floor, 
concourse, and seating area inde- 
pendent of one another. For the per- 
manent seating area there are eight 
central fan units located in an over- 
head furred soffitt. Each unit is de- 
signed to deliver 50,000 cfm of ait 
to the arena. Individual units are 
equipped with outdoor and recircula- 
tion air dampers, combination return 
fans, exhaust fans and dual tempera- 
ture heating and cooling coils. The 
piping system supplying these units 
is arranged as a two pipe reverse 
return water system providing chilled 
or hot water as required, according 
to Recold Corp. 

The arena floor is served by six 
air handling units also located in the 
furred soffitt. These units supply ei- 


ther heating or cooling and each unit 
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Poses Distribution Problems 





is thermostatically controlled for the 


temperature of the area it serves. 
The concourse floor of the arena is 
treated as four zones with each zone 
having its own air handling unit ca- 
pable of supplying either cooled or 
heated air. Ventilation by the indi- 
vidual systems is normally controlled 
thermostatically, but a central sta- 
tion control allows prompt corres 
tion if any area needs adjustment. 
The Memorial Sports Arena has 
been selected as the site for the 1960 
nominating convention, 
the first in Los Angeles. At the time 


of the selection, a spokesman for the 


Democrati 


Democratic party stated that a major 
consideration was the fact that the 
sports arena was air conditioned. 
The air conditioning and heating 
systems were designed by the me 
chanical engineering department of 
the architectural and engineering 
firm of Welton Beckett and Associ 
ates, The system is being installed by 
Western Air and Refrigeration In 





You'll 
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To Know 





Building Contracts 
Continue to Climb 


CONSTRUCTION CONTRACTS in the 
U. S. — excluding Alaska — totalled 
$2.3 billion in February, setting a 
new alltime record for the month, 18 
percent above February, 1958, ac- 
cording to F. W. Dodge Corp. 

“The most encouraging feature of 
the new figures was the first upturn 
in industrial building contracts since 
the recession,” said Dr. G. C. Smith, 
vice president of the Dodge Corp. 
“This category is an important indi- 
cator of economic conditions ahead, 
and the fact that it rose by 37 percent 
over February, 1958 is highly signifi- 
cant of business optimism about the 
future,” he said. 

Non-residential building contracts 
in February totalled $704,337,000, 
February, 


down 6 below 


1958. The decline was primarily ac- 


percent 


counted for by decreases in contracts 
for offices, schools, and public build- 
ings. Increases were reported for 


stores, factories, hospitals, and social 
and recreational buildings. 


Management People 
Must Have Feel’ 
for Things Technical 


BoTH TECHNOLOGY and population 
are “exploding”—and these “explo- 
sions” force new dimensions in man- 
agement development, said Willard 
F. Rockwell, Jr., president of the 
Rockwell Mfg. Co., in an address at 
the American Power Conference, 
held recently in Chicago. 

He said that he doesn’t believe that 
management people in business or 
deci- 


government can make sound 
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sions without having a far greater 
understanding of the meanings of 
technological progress than most of 
them have today. “All management 
people must have more than man-on- 
the-street’s background, a feel for 
things technical,” he said. 

The widely accepted concept that 
technical people should have some 


UPVC Piniey Contes Welter, Acid 


formal training in the humanities 
should be turned about, he stated, so 
that nontechnical management people 
should be exposed to formal college- 
level survey courses in technology. 

Technology demands as much of 
our nontechnical people as the hu- 
manities demand of our technical 
people, he concluded. 


in Plant's Plating Department 





of unplasticized 


AN INSTALLATION 
polyvinyl chloride (UPVC) piping is 
reported reducing costs, increasing 
operating efficiency and improving 
quality control in the plating depart- 
ment of the National Lock Co’s plant 
at Rockford, Ill., that turns out some 
17 million screw-type fasteners a day. 

The plant uses 1 and 2 in. UPVC 
lines to carry deionized water to 
counterflow rinse tanks in the barrel 
plater; 1, 114, and 2 in. lines to carry 
37 percent muriatic acid to acid dip 
tanks; and 3 and 4 in. lines through- 
out the plating department to carry 
spent acid solution to treatment tanks. 
These solutions include hydrochloric, 
nitric acetic, phosphoric, and other 
acids of varying concentrations. Op- 
erating conditions are 40 psi at tem- 
peratures from 60 to 90 F according 
to Tube Turns Plastics, Inc. 

Where UPVC pipe is flanged to me- 
tallic equipment such as pumps and 
valves, neoprene gaskets are used. 
Horizontal piping is supported by 
metal swing hangers spaced 3 ft apart. 


Unplasticized polyvinyl chloride 


was chosen for this piping installa- 
tion because of its resistance to corro- 
sion, external as well as internal; the 
absence of galvanic or electrolytic 
action; and the protection of acid 
and makeup water from discoloration 
and contamination, due to the absence 
of scale in the UPVC lines. 


Promote Room 
Air Conditioners 
May 17-24 


“Beat THE Heat With an Air Condi- 
tioner” is the theme chosen by the 
room air conditioner section of the 
National Electrical Manufacturers As- 
sociation for its first united sales pro- 
motional campaign. 

The campaign will be highlighted 
by “Beat the Heat Week”—May 17- 
24. Purpose of the “Week” is to ac- 
quaint the public with the latest de- 
velopments in room air conditioners, 
and to encourage prospective pur- 
chasers to make their selections in 
advance of hot weather. 
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H.B. 
SMITH 


‘BIG 
ILLS 


640 


.--a new 100-200 





horsepower boiler for 


horizontal rotary oil or gas burners 


H. B. Smith has answered the urgent request of Consulting 
Engineers and Heating Contractors. Five years of inten- 
sive research and development have gone into a Mills cast 
iron water tube boiler in the 100 to 200 horsepower class. 

BIG MILLS 640 Cast Iron Water Tube Boiler repre- 
sents the ultimate in cast iron boiler engineering, metal- 
lurgy, coring, casting and precision machining. 

In addition to its economy and efficiency with horizontal 
rotary oil burners or gas burners, the 640 combines the 
long life and other unique features which have distin- 
guished Mills boilers for so many years. 

Sizes run from 10 to 20 sections, and all sizes operate 
with natural draft with 55-foot chimneys — lower than 
are required by any other cast iron or steel boilers of 
comparable size. 

Any large commercial, industrial or institutional build- 
ing will benefit through the use of the 640 — and the fact 
that sections can be moved through conventional entrances 
and the boiler assembled on the site makes it the natural 
choice for replacement in these buildings. 

Write for the bulletin which illustrates and decribes 
the BIG MILLS 640 in full and contains complete engi- 
neering information. 
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Cutaway view shows the Mills flue construction which exacts maximum 
value of the fuel used. Large insulated flue doors hinged on extension 
arms, swing to one side to permit easy access for cleaning all flues 


Rear view shows the 
smoke hood and 
stack connection. In 
tricate flue travel 
assures low stack 
temperatures and 
permits use of low 


chimney 





CAST IRON BOILERS 





. SMITH CO., INC., WESTFIELD, MASSACHUSETTS @ Established 1853 














NOW! This symbol of safety is being affixed 
to all ELECTRO-AIR ‘Custom Line” and ‘‘Built-Up Line” 
COMPLETE ELECTRONIC AIR CLEANER UNITS 


(ENCLOSURES . .. CONTROLS . . . CLEANING AND ADHESIVE SYSTEMS) 








Qube 
TN - 


Mr. Engineer: 
When you specify the safest you specify the finest— ELECTRO-AIR ! 
An Electro-air Commercial and Industrial Electronic Air Cleaner, with 
the new DAX cleaning and adhesive system,* is the most efficient . . . the 
most service-free unit on the market 
Listed under Reexamination Service of Underwriters’ Laboratories. Inc 
tee SEND FOR 
FREE LITERATURE 
cLECTROmmy ELECTRO-AIR CLEANER C0., INC. which gives 
complete tech 
uy Olivia and Sproul Streets nical informa 
ELECTR tion on Hi-C 
equipment and 


DAX. 


Announcing another ELECTRO-AIR EXCLUSIVE feature .. . 


McKees Rocks, Pa. 
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more sold in 1958 than ever before 
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~ SONOCO 
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Lutheran Church, Dallas, Texas. 
Eugene Wakasch, Architect, Austin, 


Texas; Stone Company, Sub-contractor, 
Dallas. 


Ever-increasing sales are proof that builders and contractors recognize the many 
advantages of this quality product! Since SONOAIRDUCT was introduced nearly 
ten years ago, the number of users of this economical fibre duct has grown contin- 
vously. Check these time and money-saving advantages. Initial cost is low. The 
long lengths are easy to handle, install and level. It can be sawed to exact lengths 
on the job. No sharp, cutting edges—won’t chip, crack or break when dropped. 


Sonoco SONOAIRDUCT is made especially for slab perimeter heating or combi- 
nation heating and cooling systems where duct is encased in concrete. It meets 
and exceeds F.H.A. criteria and test requirements for products in this category. 
23 sizes—2” to 36” |.D., in standard shipping lengths of 18’. Special lengths also 
available. Free installation manual. See our catalog in Sweet's. 





For complete information and prices, write 


: ONOQC 
=" Construction Products 


400 SONOCO PRODUCTS COMPANY 


@ HARTSVILLE, S. C. 
e@ LA PUENTE, CALIF. 
e@ MONTCLAIR, N. J. 
AKRON, INDIANA 
LONGVIEW, TEXAS 
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Calling in equipment. 
on your 
& 


Firebox, scotch-type steel boilers and Centrifugal refrigerating machines for Central-station air-conditioning units 
package units for heat, power, steam central-station air-conditioning systems. for public buildings, industrial plants 





~ 
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_ representatives 
air-conditioning job? 





Be sure one of the representatives you call is from 


Amenrican-Standard Industrial Division 


You benefit by discussing equipment-selection performance in equipment designed, engineered, 
with an engineer. American-Standard* Industrial and manufactured to work together. There are 
Division is engineer-staffed from brass to offices in all principal cities to assist you — from 
branches. Combining three American-Standard the planning stage on. Contact the one nearest 
livisions — American Blower, Ross Heat Ex- you. American-Standard Industrial Division, De- 
changer, Kewanee Boiler — this new organization troit 32, Mich. In Canada: American-Standard 
fers one-source responsibility for quality and Products (Canada) Limited, Toronto, Ontario. 





Fancoil units for cooling and heating in- Heavy-duty centrifugal fans for high pres Packaged commercial air conditioners 

dividual rooms in multi-room structures sure air conditioning or ventilating needs air- or water-cooled types, 3 to 20 tons 
* 

Amurican- Standard and Standard » are trademarks of American Radiator & Standard Sanitary ¢ ration 





American-Standard 


INDUSTRIAL DIVISION 





AMERICAN BLOWER PRODUCTS «+ ROSS PRODUCTS «+ KEWANEE PRODUCTS 
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“WE SECURED EVEN TEMPERATURES 


THROUGHOUT THIS 14-STORY BUILDING WITH 
SARCOTHERM HEATING SYSTEM CONTROLS,” 


say Slingerland and Booss, architects and engineers 


iin 
nae & 
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ci 


a 
aa 
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In the superbly appointed “Avon House” apartments 
at 340 East 74th Street, New York, the complete 
automatic heating control job is Sarcotherm. The 
architects and engineers, Slingerland and Booss, 
called on Sarco’s experienced engineering depart- 
ment to work with them and the mechanical con- 
tractor in working out components—controls, vacuum 
pumps and steam specialties. Besides setting up 
undivided responsibility of one manufacturer, this 
policy assured a balanced system with no weak links. 

Accurate orifice calculations by Sarcotherm insured 
proper distribution of subatmospheric steam in the 
system, even in mild weather. Each of the 2 zones 
of this building is controlled by a Sarcotherm 


Continuous Flow Modulating Steam Control Valve. 
These valves meter the steam to furnish proper heat 
at any given outside temperature. Control Valves 
are influenced by outside temperature, wind velocity, 
and solar radiation, plus differential steam pressure 
between supply and return mains. A Master Control 
Panel supplies complete programming operation 
with automatic control for day, night and morning 
pickup cycles. 

There is ample testimony to the sound judgment 
of the architects in making this a complete Sarco- 
therm vacuum heating control system. Since its first 
day of operation the installation at the new Avon 
House has been 100% trouble-free. 


SARCOTHERM 


An Affiliate of SARCO Co., Ine. 


Madison Avenue, New York 22, N. Y 
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“INSTALLATION WAS EASY, THANKS TO 
SARCOTHERM ENGINEERING SERVICE AND 
UNDIVIDED RESPONSIBILITY FOR CONTROLS, 
SPECIALTIES, PUMPS,” °°) rccicnicar Contractors 


[com Dh 
SsTttaw 
| surecs 
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DIFFERENTIAL % 
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Sarco No. 1141 Spring-Packless This WFA-X6 Control 


Panel 


has i DVA Duplex Vacuum Pump is fur 


Steam Radiator Valves, Type H supply and return pressure gauges nished complete with magnetic 


Radiator Traps and Type FT Float 
Thermostatic Steam Traps are used 


Marked advantages were found by the mechan- 
ical contractors in the quality of orifice engineer- 
ing provided by Sarcotherm. Every valve, for 
example, was calibrated and the orifice plate 
brazed in at the factory. All units were tagged, 
unit-packaged, and keyed in with the hook-up 
drawing. The installation was supervised by Sar- 
cotherm engineers. The installation was rapid and 


easy. No on-the-job adjustments were necessary. 


SARCOTHERM 


An Affiliate of SARCO Co., Ine. 
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starters, float switch and vacuum 
regulator 


* 


FOR COMPLETE CONTROL SYSTEM CATALOG 
write Sarcotherm Controls, Inc 


635 Madison Ave New York 22 N. } 

















Improved 


...with 





One look and you know it’s Fibrocel 





...the only molded insulation for jhe 
commercial pipelines...in attractive "* inane... 
new VS and VB jackets. shops aver vary. Batt 


Straps go On easier, tay 
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JOHNS-MANVILLE ANNOUNCES... 


Fibrocel Insulation 


2 new types of white jacketing 


Easier to install - 


More attractive - 


Thermally effective 


- Priced low for substantial savings 


Test IMPROVED new Fibro«e!*—even on just a short 
run of pipe—and see the dit.erence! See why this rigid, 
molded insulation makes an installation so many ways 
better! 

First thing you notice about Fibrocel is that it’s 
molded. For only an unvarying metal mold can produce 
such nearly perfect roundness, such uniformity of size 
and shape. The result —less time needed to get the neater, 
better fitting job you want... with the pipeline always 
dead centered in the insulation for top insulating value. 

Rigidity is another Fibrocel advantage. Working with 
a rigid material, butt straps go on easier, faster. And 
your inspection (whether one day or one year after instal- 
lation) reveals nct a sign of denting, bulging or ‘“‘fish 
mouthing’’—so common with soft insulations. 


JOHNS-MANVILLE 


> 


More attractive. Rigid, dimen- 
sionally uniform, Fibrocel fits 
tighter, neater. Jacket doesn’t 


dent, bulge or ‘‘fish mouth.” insulating value. 
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Insulates better. Because Fibrocel 
is perfectly round, pipe is always 
“dead center,”’ for maximum 


New White Jackets 


Fibrocel now comes in virtually any jacket you'll ever 
need. New Type VS is richly creped, pure white kraft 
backed by 1 3-mil foil. One painting provides complete 
coverage. Yet it’s priced as low as canvas. Then, there’s 
new Type VB. Priced slightly higher—but well worth 
it! Outer surface has same rich creping as Type VS, 
inner vapor barrier is full mil thickness of aluminum 
foil, pipe facing is creped black kraft. Creping permits 
surfaces to ‘“‘move”’ with foil as moisture conditions vary 
Fibrocel is also available with ““Type C”’ canvas finish 

Let us send you a copy of IN-155A, the informative 
8-page Fibrocel folder. Write for it today. Address 
Johns- Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. 


JM 


( , 


Costs less. Don't let Takes abuse 
Fibrocel’s appearance keeps its ‘just installed 
and efficiency mislead appearance through years 


you. It’s priced low! of service 


n rough service 





NO SUMMERTIME SLUMP With gas as the 
boiler fuel and York machines, the switch to summer 
cooling was no problem. Operating costs are low, too, 
thanks to Gas. 


U7 SS es 


LATEST IN COOLING Gas operated York 
machines feature the use of tap water as refrigerant 
and lithium bromide as absorbent, one of the most 
efficient, practical refrigeration cycles developed so 
far. Machines start and stop automatically. 





THE UTMOST IN FLEXIBILITY The units 
are cross-connected so that each operates independ- 
ently if necessary. 
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MAINTENANCE COSTS TO DATE— 
ZERO! The Allen Company uses two York ma- 
chines—a 230-ton unit serving 45,000 sq. ft. of office 
and cafeteria space, a 170-ton unit for process water 
cooling. Three small pumps and motors are the only 
moving parts in the entire system. 






“with YORK 

GAS wir conditioning 
our boilers keep us cool 
all summer” 






‘‘With our boilers sized for a winter load, we were naturally 
oversized for the summer months. But York’s gas-operated 
Lithium Bromide absorption water chillers permit us to 
make efficient use of part of this steam capacity to cool,” 
says Mr. M. J. Mather, President of the Allen Manufactur- 
ing Company, makers of hex-socket screws. 

The York Lithium Bromide system eliminates the need 
for huge compressors found in other types of cooling equip- 
ment... which brings down the original cost considerably. 
And with gas the boiler fuel, you make year-round use of 
an otherwise wasted source of power at rock bottom costs. 
In addition, York machines are noiseless, lightweight, com- 
pact —easy to install and readily adaptable to almost any 
plant layout. 

Find out how your present heating system can pay off 
for you all year ’round with gas-operated York automatic 
water chilling units. Call your local gas company or write 
to the York Corporation, Subsidiary of Borg-Warner Cor- 
poration, York, Pennsylvania. American Gas Association. 
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CALL ON il CUSTOM 
ENGINEERING 

















Wouldn't you like to have years of research and development experience put to work on 
your cooling tower problems? Then call on PHILLIPS...the cooling tower manufacturer 
with this wealth of experience ...plus the technical ability to apply it to your particular 
case. No problem too big...none too small. And when PHILLIPS designs a CUSTOM 
ENGINEERED COOLING TOWER for your particular probiem...rest assured it will be 
the most efficient and most economical solution possible. 
No wonder each year more and more specifications call for 


PHILLIPS CUSTOM ENGINEERED COOLING TOWERS 





EVERY STEP CUSTOM ENGINEERED 











CASINGS 
Selection of material to fit Architectural treatment and 
surrounding conditions. 


BASINS 


Redwood, stainless steel, galvanized steel, carbon steel 
up to and including %” thickness with any desired coat- 
ing, reinforced concrete basins supported on steel 
beams. 


DISTRIBUTION SYSTEM é 
Spray nozzle type or open Weir gravitational type system. 


FANS 

Multi-blade, adjustable propeller type fan in cast alu- 
minum, stainless steel or Monel. Either direct driven fan 
in small sizes or indirect right angle worm gear drives. 
FILL 

Redwood or pressure treated Douglas Fir. Slip-fit, self- 
supporting for easy removal for interior maintenance. 
FRAMEWORK 


Hot dipped galvanized structural steel .250” minimum 
thickness. Redwood or pressure treated Douglas Fir. 
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GIMBEL‘S DEPARTMENT STORE, New York City 
Consulting Engineer: Charles S. Leopold, Philadelphia, Pa 


snether problem solved by Pils 


the problem: 

To provide a cooling tower as free from main- 
tenance as possible and yet perform efficiently 
n the limited area. 


the solution: 


PHILLIPS CUSTOM ENGINEERED COOLING 
TOWER with ‘‘Dual-Airstream”’ design, modi- 
fied to provide accessibility under fill. Hot 
dipped galvanized framework field-coated with 
butyl rubber to further improve service life. 
Walkways provided at two levels for easy in- 
spection and maintenance. 


result: 


A trouble-free cooling tower that provides maxi- 
mum efficiency for one of the world’s largest 
department stores. 
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CUSTOM ENGINEERED 
COOLING TOWERS 


SPECIAL FEATURES ON ALL TOWERS 


Corrosion Resistant Hardware. Aluminum or Stainless 
Steel Fans. Nailless Redwood Filling Removable at Tower 
Base. Nailless Three-Pass Redwood Eliminators. Remov- 
able Louvers 


WRITE FOR LITERATURE 






2oling Tower Co., Inc. 


PONT ST., BROOKLYN 22, WN. Y. 
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his temperature drop! 


Tinie a point? To be sure, but only 
because falling temperatures don’t make much 
noise. Fact of the matter is, with “Buffalo” 
fans serving our imaginary hospital, you could 


hear just about anything, or nothing, the fan 


So quiet you could hear 





noise level is so low. This is only one of the 
reasons you should insist on “Buffalo” fans for 
your ventilating-air conditioning systems. If 
you would like to know more, read the 


op posite page. 
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THE “BUFFALO” TYPE “BHL” FAN 
FOR HIGH PRESSURE 

















For your high pressure systems (Class III and IV ) “Buffalo” 
otters their Type “BLH” Fan. This fan also has an excep- 
tionally low noise level while offering high mechanical 
efficiencies over a broad operating range. Peak mechanical 
efficiency is 86%. 

In addition to the aforementioned “BL” design features, 
the type “BLH” has a divergent outlet to minimize cut-off 
turbulence. This divergent outlet not only insures smooth 
air flow and high static regain, it provides even pressure 
distribution at the outlet. 

Famous “Buffalo” “Q” Factor quality construction is used 
throughout providing a long life of low-maintenance, trouble- 
free service. For your conduit air conditioning and other 
high pressure jobs, the specially designed “Buffalo” Type 


“BLH” has more to offer than any other suitable fan. 


THE “BUFFALO” TYPE “BL” FAN 
FOR MODERATE PRESSURE 





Here's a highly refined fan design suitable for your general 
air moving jobs. Low noise level is but one of the advantages 
of this design. Another is high efficiency, particularly im 
portant as horsepower requirements rise. A third considera 
tion might be the minimum amount of maintenance necessary 


with the “Buffalo” type “BL” tan 


These and other desirable benefits are the result of a fan 
design offering an inlet bell and wheel shroud forming a true 
half-circle for smooth air entry. Cantilevered inlet vanes 
permitting low turbulence air conditions. And backward 


curved wheel blades with non-overloading characteristics 


This tells but a fraction of the story. If you want to be 
really sure of the fans on your next moderate pressure job 


see that they are “Buffalo” Type “BL’'s” 


Additional information on these and other “Buffalo” Fans can be obtained from your nearest “Buffalo’ 


Engineering Representative. Or write us direct if you wish. Your letter will receive our prompt attention 


BUFFALO FORGE COMPANY 


4 Buffalo, N. Y. 
Buffalo Pumps Division, Buffalo, N.Y 
Ltd., Kitchener, Ont 





Canadian Blower & Forge Co., 


VENTILATING © AIR CLEANING © AIR TEMPERING + INDUCED DRAFT + EXHAUSTING ¢ FORCED DRAFT © COOLING + HEATING ¢ PRESSURE BLOWING 
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Modine ends the 
recessing cabinet 
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Modine Cabinet Unit for heating- 
entilating is partially recessed 
n a finished wall. Recess edge 
concealed with Perma-lap. Inset 


<} ; on 
hows Perma-lap serving as a 





plaster stop on partially recessed 


style. Permanent bond between 
Perma-lap and plaster remains 


unbroken when front is removed 








Partially recessed convector with 2%” Perma-lap. Notice how front 


Fully recessed convector permanently and neatly installed flush with 
unlike 


«” Perma-lap serving as a plaster stop. Plaster and Perma-lap panel can be removed without marring paint or plaster 
form a sealed bond — no chance for air leakage. Inset shows Perma- conventional enclosures where entire casing front is taken off 
lap installed with only ‘*” projecting beyond finished wall whenever servicing is necessary 





For more information, call the Modine representa 
tive listed in your classified phone book. Ask for 
Catalog on convectors or cabinet units, or write 
Modine Mfg. Co.,i59? DeKoven Ave., Racine, Wis 
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muss and fuss of 


units, convectors 








Installations are faster, easier and neater 
with Modine’s new Perma-lap framing method 








Here’s a big step forward . . . a better way to install 
recessed units with less labor. 

Perma-lap neatly frames Modine units to end un- 
sightly air leakage and wall streaking. Even on rough 
walls Perma-lap assures a neat, permanent installation. 
With framing, units can be serviced without disturbing 


the wall seal. The front can be removed time after time 


PREVENTS WALL STREAKING 


Rough wall or smooth, there's no wall streaking due ¢ 
air leakage 


\) 
Modine’s exclusive Perma-lap framing snugs 


up to finished walls or can be plastered in 


PRESERVES PAINT OR PLASTER BOND 


Perma-lap lets you remove the enclosure front without 
crac king plaster or chipping wall paint. Perma-lap stays tn 


place always neat 





without cracking plaster or chipping paint 

By using Modine Perma-lap, recessed installations 
need less supervision. Even inexperienced workmen can 
do the job right. 

Take advantage of Modine’s labor-saving and attrac 
tive Perma-lap design. Use Modine cabinet units or con 


vectors on your next heating job. 
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“We used one-inch, 
Neoprene coating to line all ducts,"’ says Mr. George P. Fenton. “Superfine is flexible, adapt- 


able and easy to handle.” 
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Pittsburgh Superfine is quickly cut to correct size with a knife. Cut sections are then bonded 
to duct with adhesive. Extra adhesive is applied to edges of insulation to adhere them to 


edges of metal. 








1%-Ib. density Pittsburgh Superfine Fiber Glass 
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Insulation with a 
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At Greater Pittsburgh Airport’s New Extension— 
Pittsburgh Superfine Insulates Air Conditioning Duct Work 


‘‘When our company installed the sheet metal ducts for 
the two air conditioning systems at Greater Pittsburgh 
Airport’s new East Dock, we used over 7,000 sq. ft. of 
Pittsburgh Superfine Fiber Glass Insulation as the acous- 
tical and thermal lining for the ducts,” reports Mr. George 
P. Fenton, General Manager, Mcllroy Sheet Metal 
Engineers and Fabricators, Pittsburgh, Pennsylvania. 


Why Pittsburgh Superfine was specified 


“This job called for an insulation that could withstand 


air would have erosion resistance, 


would provide good acoustical properties at minimum 


velocities, proven 


cost, and would insure resistance against 


differential. Pittsburgh Superfine met all these require- 


temperature 


ments easily.” 
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FIBER GLASS 


Sel! rane 


PITTSBURGH 










PITTSBURGH SUPERFINE IS A PRODUCT OF THE FIBER GLASS DIVISION OF PITTSBURGH PLATE GLASS COMPANY 


Sales offices are located in the following cities: Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, Minneapolis, New York, Philadelphia, Pittsburgh and St. Louis 








Easy to work with on the job 


*“We’ve used Pittsburgh Superfine often, and know from 
experience that it’s flexible, adaptable, easy to handle 
and easy to cut. It’s especially adaptable for use in irregu- 
larly curved ducts. There was not a single installation 
problem on the airport job that we could not handle 
with Superfine,” concluded Mr. Fenton. 


Pittsburgh Superfine Fiber Glass can help you, too! 


It’s rot proof, fire-resistant . . . and it’s the finest insula- 
tion against heat, cold or noise you can get! Available 
in a variety of facings to meet your needs. For complete 
information, write to Pittsburgh Plate Glass Company, Fiber 
Glass Division, One Gateway Center, Pittsburgh 22, Pa. 





PLATE GLASS COMPANY 























Honeywell's New Ultra-Vision 
Flame Detector, C7O012A 





Honeywell announces a major scientific 
breakthrough---the ULTRAVIOLET SENSOR 


NEW FLAME SENSOR POSITIVELY DIFFERENTIATES 


BETWEEN FLAME AND HOT BRICK 
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An ultraviolet-sensitive tube about the size 
of an index finger now solves all your flame 
sensing problems, including refractory over- 
ride and hold-in. 

Developed by Honeywell, the C7012A 
Ultra-Vision tube is the only sensor that can 
tell the difference between real flame and 
red-hot firebrick so that raw fuel delivery is 
stopped immediately in the absence of flame. 
It also eliminates nuisance shutdowns occur 
ring when refractory glare masks out the flame. 


The VUitra-Vision Flame Detector will work with all Honeywell rectification relays 
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Honeywell development utilizes 
invisible ultraviolet rays to 
revolutionize safety standards 

in detection devices. 
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Multiple-burner installations are great 
simplified since the Ultra-Vision tube, 


insensitive to the refractory, can be aimed 


being 


directly at the flame in any convenient way 
the sensor will detect a flame from any 
type of fuel. 
The C7012A ultraviolet sensor 
new safety to gas and oil 


will bring 
revolutionary 
burners. For complete information call your 
local Honeywell office, or write Honeywell, 


Minneapolis 8, Minnesota 
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MATCH YOUR JOB REQUIREMENTS 
WITH THE MOST COMPLETE LINE OF 
BURNER CONTROLS IN THE INDUSTRY 


New U.L. requirements mean stack relays can no longer be used on commercial 
burners of more than seven-gallon size. You can meet all requirements by 





choosing Honeywell, now offering the most complete line of Electronic Com- 
bustion Controls with exclusive Safety Start. 


FOR MEDIUM BURNERS — 
RASSOC PROTECTORELAY* 
The RA890C is a basic rectification relay ideally suited for use 
with the new C7012A Ultra-Vision sensor, as well as with flame rods 
or photocells. It’s designed especially for pressure-gun oil burners, 
small combination gas-oil burners and gas power burners. 


FOR LARGE CONVERSION BURNERS — 
R478 PROTECTORELAY 
Here’s an electronic programming relay for large horizontal rotaries, 
combination gas-oil burners, steam-atomizing burners and large 
power gas burners. The R478A may be used with the C7012A 
Ultra-Vision sensor, flame rods or photocells. The R478B is available 
for use with lead-sulphide cells. 





FOR MEDIUM-SIZE COMMERCIAL BURNERS— 
R4074B PROTECTORELAY 
In applications where the extra flexibility of the R478 (above) is 
not a requirement, the R4074B Protectorelay provides an economical 
programming relay for use with lead-sulphide flame detection systems. 








Choose Honeywell—all types of controls for every possible combination! 


® Choice of flame detection ® Choice of burner sequencing ® Manual or automatic starting 
® Wide range of voltages ® Fast detection and response ® Ease of installation 


® Low maintenance costs ® Honeywell nationwide engineering and service 


FOR MORE DETAILS, call Honeywell 


your local Honeywell office— 


or write Minneapolis-Honey- H Fiat a Coutol 


well, Minneapolis 8, Minn. 
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With no lining at all ' 
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' 
Unlined steel ! 
j heaters are sub- 
i ject to corrosion i 
: even under nor- 
mal service, | 
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. With plastic lining 


There isno known 
plastic or phen- 
re) lining that 
| withstand 
temperatures re- 
quired for hot 
water service. 





SPE CI FY With ordinary concrete lining 


Plain steel plates 
= 


soon lose pro- 
tection, due to 
racking and 
chipping. Cracks 
create localized 


the only 


corrosive cell 


cement lining made | spot 
i 





exclusively for Storage Water Heaters... 


P-K PRE-KRETE 


Every cement-lined storage water heater 

bearing the P-K name-plate is factory-lined 
with Pre-Krete. Pre-Krete is completely uniform, 

without weak spots or “holidays,” because it is 
thoroughly blended in special P-K equipment. It forms a strong, 
durable coating, 34” thick, that prevents rust and corrosion, and 
provides high resistance to thermal shock. Pre-Krete will not chip, crack, 
or flake even at temperatures up to 900°F. 


You get a comprehensive guarantee on every P-K Storage Water Heater 


Every P-K Pre-Krete Lined 

Storage Water Heater is fully lined 
including manhole, cover plate 

and heating element nozzle 





Specify P-K Pre-Krete lined and you get a storage water heater on which all materials and 
workmanship are fully guaranteed to be first-class in every respect, and you have the P-t 
assurance that every heater bearing its name will heat its rated capacity of water. For full 
details, write for your copy of Catalog Number 19 to Patterson-Kelley, 2105Linton Street, East 
Stroudsburg, Pennsylvania. 2 


3 Pati-rson a Kelley 


Water Heater Division 


storage water heat . «istantaneous heaters ¢ convertors e¢ water to water exchangers 
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Easy and Safe to Carry 


Ring-top provides a solid, generous hand-hold— 
more than 4” to grip, reducing risk of cylinder 
damage or personal danger. No more hunting 
separate carrying devices! — 





new ring-top 
cylinders 


{Icon 


BRAN D 


refrigerants 


Ucon Refrigerants 12, 22 and 114 Are Now Availlabie 
in 10 and 25 Pound Ring-Top Cylinders 
for Easy Handling... Fast, Convenient Inventory! 
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Makes Service Jobs Easier 


Inverted cylinder stands alone. Any standard 
wrench operates valve. Install flexible tubing and 


Color-Coded at the Top 


Big colored top section makes it easy to check your 
stock of Ucon Refrigerant grades... at a glance. 





forget it until cylinder is empty. 


Made in Five Top-Quality Grades, Ucon Refrigerants 
11-12-22-113-114 meet your strictest standards 
for dryness, purity and economy. 

Full Choice of Unit Sizes to match your quantity 
needs. Ucon Refrigerants are sold in 10 and 25 
pound Ring-Top Cylinders, in 145 pound and 
ton cylinders, in 100 and 200 pound drums, and 
in tank-wagon or tank-car lots. 

Prompt, Efficient Delivery from the largest network 
of distribution points in America serving the re- 
frigeration and air conditioning industries. 

Get Full Data on Ucon Refrigerants now! See your 
wholesaler, or write: Ucon Refrigerants, Union 
Carbide Chemicals Company, 30 East 42nd 
Street, New York 17, N. Y. Call, write or wire 
us, any time. Attention, Dept. F-5. 


= 


No cylinder caps to keep track of. 


Ucon and Union Cansine are registered 
trade marks of Union Carbide Corporation. 
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These 5 Ucon Brand Refrigerants will meet your 


refrigeration and air conditioning needs 
BRAND 


refrigerants 


Ucon Refrigerant 11 Trichloromonofluoromethane 
Ucon Refrigerant 12 Dichlorodifluoromethane 
Ucon Refrigerant 22 Monochlorodifiuoromethane 
Ucon Refrigerant 113 Trichlorotrifiuoroethane 
Ucon Refrigerant 114 Dichlorotetrafiuorpethane 





UNION CARBIDE CHEMICALS COMPANY 


Division of Union Carbide Corporation 





“K” LINE 


MOTORRPUMP 


Ingersoll-Rand Company is now offering for air condi- 
tioning service, its new line of ‘\packaged’’ Motorpumps 
known as the “‘K”’ Line. From the extensive and complete 
Motorpump line these 20 units are available at really 
competitive prices to suit any condition for deliveries to 
775 gallons per minute with heads ranging to 190 feet. 


Backed by the recognized leader in centrifugal pumps, 
“K’’ Line Motorpumps are designed and built for 
rugged, dependable service— complete customer satis- 
faction... Prove to yourself that the “K” Line can 
be your “profit’’ line—write today for complete infor- 
mation to: 


Sales Manager, Merchandising Division 
Ingersoll-Rand Co. 
11 Broadway, New York 4, N. Y. 


Ingersoll -Rand 


Merchandising Division 
11 Broadway, New York 4, N.Y. 
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APPLICATION HINTS: 





Ways to simplify construction and cut costs with 


FLEXPIPE’S flexible core can be either tin 
bronze, hot-dipped galvanized steel on 
stainless steel. End fittings attached 


flanges, threaded males and welding nipples 


Floyni 
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Flexpipe connectors handle expansion on long horizontal 
runs in big hot water job—eliminate vibration from pumps 


The 


modern SC hools 


multi-structure design of many 
and _ institutions often 
makes necessary long horizontal runs 
for the heating mains. In hot water svys- 
tems, it is very desirable, if not essential 
vibration 


to prevent transmission of 


from the pumps to the mains. Flexpipe 


flexible connectors are designed for this 
service—will reduce pump vibration and 
noise 

Flexpipe connectors at the same time 
take up expansion and contraction in the 
mains. Thus in many cases they elimi 


nate the need for expansion bends 
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more CC 


make possible smaller 
tunnels simplif\ and spec 


re duce maintenance 


WHERE TO BUY: Flexpip 


In convement standard Ze ire 


by leading distributors. For the 


and address of the 


more detailed 
Anaconda Metal 
The American 
Waterbury 20. Com In 
American Brass 
Ontario, 


area or fol 


Hose 


write to 
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an ANACONDA product 
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with Vien bitt 


SERIES T SURFACE 
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Nesbitt Series T Heating Surface employs a unique 
principle by which you can achieve uniformity of steam 
distribution unmatched by conventional arrangements. 
It is ideally suited to applications requiring direct pre- 
heating of outdoor air, or where uniform discharge tem- 


perature under throttled control is important. 


In Series T design, steam traverses full length of tube, even under modulated 
conditions. This design prevents “back up” or heat fadeout. Note single 
connection to supply header for each pair of tubes. 


Exclusive Trombone Design 
provides uniform discharge 
temperature and maximum 


freeze protection 


The trombone-like design delivers steam continuously to 
adjacent pairs of condensing tubes—doubles the area 
over which small steam quantities are distributed .. . 
prevents freeze-up. 


Get complete details on capacities and application data 
now. Write for Nesbitt Publication 305-1. 


In conventional arrang ts, the same steam quantity under throttled control 
travels only half as far along surface length. Steam fades out toward end 
of tubes. And there are twice as many connections to the supply header. 





FACE WITH THE TROMBONE STEAM DISTRIBUTING TUBES 
Made and sold by John J. Nesbitt, Inc., Phila. 36, Pa. 
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IT MAKES SENSE ! 
TO INSULATE UNDERGROUND PIPING WITH 


insulfil 





Introduction of a material such as 
expanded perlite into a granulated 
hard asphalt improves the insulat- 
ing value of the blend. 


Proper selection of asphalts by sof- 
tening point to make up asphalt- 
perlite blends improves the insulat- 
ing properties of the blend. 


Introduction of an aggregate, such 
as perlite, into a granulated asphalt 
improves the mechanical properties 
of the blend once it is plasticized. 


- 
> 





athena 


After years of extensive testing 
conducted at the Research and 
Development Department of The 
Atlantic Refining Company, these 
conclusions were presented in a 
Paper given before the American 
Chemical Society in Dallas, Texas, 
April, 1956. Since that time, hun- 
dreds of Insul-fil field installations 
have confirmed these conclusions.* 

It is a well-known fact that the use 
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of asphalt in construction created 
the necessity for the introduction of 
fillers (usually inorganic) of various 
types for the purpose of arresting 
the flow characteristics and improv- 
ing the insulation value of the 
asphalts themselves. 

The blend of hard granular asphalt 
and asphalt coated perlite gives 
Insul-fil its excellent insulating prop- 
erties, water resistance and suffi- 


cient structural strength to the in- 
sulating body to resist normal soil 
stresses with the steam on or off. 

An important Insul-fil develop- 
ment is the priming of the pipe with 
Accelerator #7591. The use of ac- 
celerator provides continuous adhe- 
sion of Insul-fil to the pipe, hastens 
consolidation, and gives additional 
protection against corrosion by gal- 
vanic action. 


*Paper available on request. 








Insul-fil Is Simple To Install 


Just pour it around the 
pipe to be insulated. Prod 
and tamp it in place and 
backfill. Heat introduced 
into the pipe forms the 
conduit. 





Insul-Fil Company Inc. 
250 Pettit Avenue 
Bellmore, Long Island, N. Y. 


Please send literature. 
a 
COMPANY__ 
ADDRESS__ 
a 


ZONE STATE 





UT USUUNB AU ee cs 


Il Type Insulation for Hot Underground Piping 





Insul-Fil Company Inc. DIVISION OF: MIRACLE ADHESIVES CORPORATION, 250 PETTIT AVENUE, BELLMORE, LONG ISLAND, N. Y. 
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Computation of air volumes required for ventilation can be greatly 
simplified by installing Joy Axivane Fans. Standard models are furnished 
with adjustable blades which can be rotated to change pitch, and con- 
sequently volume, over a considerable range. This permits compensating 
for circumstances unforeseen when air requirements were computed, and 
also allows the installation of fans which will be able to efficiently supply 
additional air for pre-planned expansions of the plant. Blade adjustments 
can be made by anyone in a matter of minutes. Calibrated scales on hub 
and blades assure accurate matching of blade pitches. 

Joy Axivane Fans are designed with integral motors to permit in-duct 
installation. This reduces installation costs, and saves space. The fans 
are available in a wide range of sizes for every type of duty, and can be 
furnished in special materials for use in corrosive atmospheres. 

Ask for Bulletin 290-41. Whatever your fan requirements may be, Joy has the answer. 


WSW | 7483-290 











\. AIR MOVING EQUIPMENT FOR ALL INDUSTRY 


c 





Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 





Ready-Span | sya In Canada: Joy Manufacturing Company 
Dust Collectors Compressors Conveyor Blowers (Canada) Limited, Galt, Ontario 
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complete balancing 
... for individual 
temperature control in 
Central Air Conditioning 
and Heating 


Here’s the modern way to use valves 


to regulate operation of a central air con- 
ditioning or heating system. 
y 
For balancing use O-B Equatemp*% 
q I 


available with either threaded or solder- 


’ 


type pipe ends. It balances and shuts off 
and can be used for purging. Thus it does 
a job that formerly required two or more 


valves or fittings. 


Solder end valves (No. 3700) can be 
furnished in %, ¥% and %-inch sizes. 
Threaded end valves (No. 3800) are avail- 
able in 4 through 114-inch sizes. 
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For separate control of individual 
units, use the No. 4600, O-B’s new low- 
cost three-way valve. Its parallel, double- 
seat construction enables occupants of each 
room to regulate temperature to fit their 
individual comfort, without affecting other 
units in the system. 

Regardless of the position of the three- 
way valve, the quantity of water pumped 
through the system does not change. This 
means pump delivery remains constant. 
Danger of overloading pump motors is vir- 
tually eliminated. 

The 4600 is available with either thread- 
ed, or solder-type pipe ends. Use it with 
the O-B Equatemp to get an easil 
ed, closely controlled system at a low price 


b 3] inc- 


Available in ¥ and 2-inch sizes only. 


hio Brac. 


MANSFIELD OHIO, U.S.A. 


4645-VR 































These pumps are designed especially for handling 

high temperature liquids. The following descrip- 

tion will help you evaluate the suitability of these 

pumps for this specialized service. 

In addition to these special features, “Buffalo” 

High Temperature Pumps bring you the famous 

“Buffalo” hydraulically efficient impeller and cas- 

ing design. Accessibility, dependability and long, . 
maintenance-free life are important extra values 

in every “Buffalo” Pump. 

Whatever your heat transfer problem — including 

vapor phase — phone your “Buffalo” engineer- 

ing representative for full information. 

Only “Buffalo” Pumps bring you the 

famous “Q” Factor — the built-in 

QUALITY that provides trouble- 

FOR free satisfaction and long life. 

MOVING 
HEAT 
TRANSFER 


LIQUIDS... 


BUFFALO PUMPS 


Division of Buffalo Forge Co. 





171 Mortimer St., Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 


Sales Representatives in all 
Principal Cities 


RELY ON 
“BUFFALO” HIGH 
TEMPERATURE 
PUMPS 


EVERY riqu'? 





GIANT 


Turbine 
— Expansion 


Joints 
Built by BADGER 
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Photo shows 150,000 kw steam turbine-generator unit undergoing tests prior 
to shipment at General Electric's Turbine-Generator Plant in Schenectady, 


N. Y. Badger Expansion Assembly is clearly visible atop turbine. Joint A balances thrust due to internal pressure of 
65-150 psi; joint B absorbs axial movement; joint C 


absorbs the differential expansion between the inner 
and outer casings of the turbine. Assemblies range 
in size from 36 to 42 inches in diameter 


Custom engineered assemblies include 


many features of Badger S-R Design 
New corrugation and ring designs produce 


750°F steam is flashed through these turbine crossovers at speeds better equalization, “all-curve” flexing 


up to 150 ft/sec and pressures up to 150 psi. 
nies * ie : : Curvilinear Corrugations used in S-R Ex- 
How do you protect piping and turbine casings from the stresses pansion Joints were developed by the 
of extreme internal pressure and the expansion such temperature Badger Research Department. Under op- 
is bound to produce? erating pressures (white line) the new de- 
: ; sign produces more uniform movement 
Working together, Badger and engineers at General Electric’s per corrugation and natural “‘all-curve” 
Large Steam Turbine-Generator Department solved the problem flexing. Stress is reduced... life increased. Saas Wl atanios 
° — 1 u ' 
with a new type pressure balanced elbow expansion assembly. Using cross-section 
two separate joints mounted in a T-shape casing (see diagram) the S-R Joints for higher pressures have tubu 


i ‘ f » 
assembly effectively absorbs and controls axial mevement. Although for Reversing Wings. Vhess new slags 
make metal-to-metal contact only in the 


the device was custom engineered to General Electric’s requirements, “valley”’ of each corrugation allowing natu 

the bellows elements are constructed to the Curvilinear Corrugation ral ‘‘all-curve”’ flexing (white line). Tubular 
H ‘ 7 . P ee yee shape permits greater effective flexing 

design recently announced by Badger and now used in all S-R Ex- neleht ehish conteibutes to longer Wie. 


pansion Joints. Series 150 corrugation 


Whether you need standard S-R Expansion Joints or custom laine acme 


equipment, Badger can serve your needs. Get more information — 


write for illustrated brochure today. eB A D G - Fe 


© 1958 BMC 


==" BADGER MANUFACTURING COMBA OOO 
230 Bent St., Cambridge 41, Mass. « 60 East 42nd St., New York, New York 
Representatives in Principal Cities SERVICE RATED 


EXPANSION JOINTS 


...economical G. I. type 





a featu ring flat | 
radial blade wheels 





















A packaged industrial fan is 
now offered to cope with virtu- 
ally any industrial air or mate- 
rial handling problem. Weather 
cover is removable, and motors 
and drives may be installed, re- 
moved, serviced or adjusted on 
the job by one man. All units 
are rotatable and reversible in 
the field. Available in wheel 
sizes from 14 inch thru 36 inch. 
Send for Bulletins 585 and 586. 





LS TYPE 


For 


. Packaged industrial fans provide LS TYPE wheels 
performance as standard, but may be furnished with LM TYPE 
at slight additional cost. A completely redesigned line 
of industrial fans is also offered, with wheel sizes 


from 10 inch thru 78 inch. 


THE NEW YORK BLOWER COMPANY 
Sales Offices: 3149 South Shields Avenue « Chicago 16 





Cut Dollars Out 


or FAIRMONT 


ALUMINUM SHEET 













For aluminum sheet in any form—flat sheet, 
coiled sheet or circles—those responsible 
for purchasing and manufacturing should 
know that every alloy Fairmont offers is 
rolled every working day .. . no waiting 
for orders to accumulate for scheduling a 
production run. 





ill 


Mf 
fh 






‘5 


Uf 


Nt 


“Yh 





This Means: 


@ Less delivery lead time between ordering and shipment—speeding de- 
livery and close integration with other production elements. Overnight 
delivery is frequently possible. 


@ Manufacturing inventories are kept low, reducing investment in floor 
space and work in progress. 


@ Fabricators’ change orders, if necessary, may be executed rapidly and 
economically. 





For a free copy, of Fairmont's Fairmont’s customized attention to all orders, both large and small, has 
latest technical bulletin, write . —— ° ° . 
merited an association with an ever growing list of customers over the 


or call today. 
past 32 years. 
Sales Offices in Principal Cities 


FA i R Mi O N T ALUMINUM COMPANY 


SUBSIDIARY OF CERRO DE PASCO CORPORATION 


Dept. H-7 Fairmont, West Virginia 
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HAYES STAINLESS STEEL HEAT EXCHANGERS 
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SED-VF SEC 





SEU SES SED-CF 


SED-E — Non-corrosive type 321 stainless steel heat exchanger. SEU Suspended unit heater. Recirculates room air. Diffuser 
Permits installation down-stream of cooling equipment, for con- outlet with adjustable vertical and horizontal vanes. Double 
tinuous blower operation. Air through-put in either direction. inlet forward curve blower. Continuous duty, variable pitch 
45,000 to 675,000 Btu input. drives, raised port burners. 80,000 to 480,000 Btu input. 


SED-$ — Same as SED-E oat controls are at the side. Fither SES — Forced air, suspended furnace for installation in sus- 
SED-E or SED-S as available in sizes from 45,000 to 675,000 pended duct system. Designed for sheet metal duct connection. 
Btu input in increments of 45,000 Bru. Double inlet forward curved blower. Continuous duty variable 


pitch drives, raised port burners. 
SED-VF — Tested and approved as a duct furnace; type 321 F 


stainless steel. Re-circulated or fresh air enters through bottom, ia 

sides, or back. Built-in air bypass, vent in front. 7 sizes from SED-CF — Tested and approved as a duct furnace for counter- 

70,000 to 280,000 Bru input. flow. Recirculating fresh air thru the top. Has a built-in by- 
pass. Sizes from 70,000 to 280,000 Btu input. 

SEC — Forced air furnace. Stainless steel heat exchanger sec- 

tions seam and arc welded. One piece cast iron burners with 

drilled ports. Oversize double inlet blower. 7 sizes — 70,000 


to 245,000 Btu input. For zero clearance. 


—REPRESENTATIVES EVERYWHERE— | a J d — te 
ARKANSAS: NEW JERSEY 
LITTLE ROCK: J. C. Lewis Company PASSAIC mM. Blazer & Son 
CALIFORNIA: NEW MEXIC ] | — 
SAN FRANCISCO: John Rhoads ALBUQUERQUE Boyd Engineering Co 





SAN JOSE: Central Service Co., Inc OKLAHO: 

VISALIA: Valesco, Inc OKLANOMA CITY: O’Connor-Okiahoma 
COLORADO: 

DENVER: McCombs Supply Co Tulsa O’Connor-Oklahoma Co 


, OREGON: 
FLORIDA: 
PORTLAND Temp Control! Corp EF 
CLEARWATER: R. J. Clark Equipment sea eegeee F TR NA ( 


NASHVILLE Reube 0. Emery 


a——- RE D TEXAS: 
ATLANTA Halcome; Dealers AUSTIN: Deudecke Engineering Co 
Supply Co. EL PASO: Boyd Engineering Co outstanding for 
IDAHO: LUBBOCK: Nunn Electric Co 
BOISE: Mechanical Equipment Co commercial, industrial, 


UTAH: 
SALT LAKE CITY: F & D Distributors 






IOWA: 

DUBUQUE: McDonald Mfg. Co VOETUPOAT WEWS: lelend & Co schools, churches, 
KANSAS: 

WICHITA: O’Connor-Oklahoma Co SPOKANE: Frederick o theaters, large residential. 
MISSOURI: CANAD 





KANS. 
Ce. 


CITY: Smith Steam Specialt EDMONTON, ALBERTA: Sinc! 
vial radian Heating Supplies, Lid. HAYES FURNACE MFG. & SUPPLY CO. 
3238 Se. te Clenege lee 16, Catlterete 
Tetophene ‘Wines @-4786 
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Long Folin econmy... 18 tons of 


Republic Steel Pipe installed in Cleveland’s new East Ohio Building 


eeoeoseeeeCewv@eseee@est OO 8 8 


The Gorman-Lavelle Plumbing and Heating Company installed 
Republic Steel Pipe in this new Cleveland landmark. Stee/ pipe— 
160 tons of it—because steel pipe is good for the life of a build- 
ing, and costs considerably less initially. Republic Steel Pipe— 
because Gorman-Lavelle demands the highest possible degree of 
workability. 


STEEL PIPE 
iS FIRST CHOICE 


e Low cost with durability 


St th il f fet _ oge . — a 
One eee oe See rhat workability is assured by Republic’s constant quality con- 


trol. You profit from easier bending, cutting, and threading. And, 
you can rely on the strength of steel for long, unsupported runs; 
on the availability of steel for minimum variation in price or 
delivery; on the tight galvanized coating of Republic Steel Pipe 
for stubborn resistance to corrosion and fabrication damage. 


e Formable—bends readily 

e Weldable—easily, strongly 

e Threads smoothly, cleanly 

e Sound joints, welded or coupled 
e Grades, finishes for all purposes 


e Available everywhere from stock : , 
Learn more about the many outstanding economies that are 


yours with Republic Steel Pipe. Your local Republic distributor 
carries sizes and grades for every purpose. Contact him for com- 
plete information or write Republic Steel Corporation, Dept. 
HP-7521, 1441 Republic Building, Cleveland 1, Ohio 


INSIST ON PIPE 
MADE IN U.S.A. 





CALL YOUR LOCAL REPUBLIC DISTRIBUTOR FOR QUICK DELIVERY OF STEEL PIPE 


P= REPUBLIC Cteol Pipe 
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ook Inside 


= 2 YorRK’s NEW 
©” STEP-BY-STEP 
AIR CONDITIONING 
PLAN... 








See how York provides the perfect answer to budget- 
conscious prospects who want air conditioning—but 
imagine they can’t afford it! 





Complete Line of YORK 


York’s new zone cooling plan has wide appeal to ° 

haga . Packaged Units Offer The Full 
prospects because of its flexibility and low cost. With . ’ a7 
it, they can air condition a room at a time, a floor Benefits of Air Conditioning! 


at a time or an entire building, simply by installing 








ioe ; ; York’s LowAmbient Oper- gagegg Hi) 
York Packaged Units singly or in multiple. That ation now makes it practi- HH = 
means businesses with limited budgets can air cal to remove stuffiness, | 
excess heat and humidity B 
condition the important zones first and add the in winter as well as sum- 
alten’ I , llati —e mer! Other bonus features i 
remainder later. lt means installation savings because include exclusive Cooling es | 
York Packaged Units may be installed quickly and Maze Coils that remove | 
. i . , ’ * J 30% more humidity, cool ee 
easily, without tearing down the walls or putting faster... heavy-duty filters that remove 


dust, dirt and air borne pollens. ..and gas- 
cooled, Sealed-in-Steel Compressors that 
operating costs because individual units may be provide longer peak performance! 

York Packaged Air Conditioners avail- 
able in single, double and triple compres- 
sor models, air or water-cooled, from 3 
through 25 tons. 


YOR Kj". 


MAKE IT BETTER 


in special foundations. And, it means reduced 


turned off when not in use! 











YORK CORP. SUBSIDIARY OF BORG-WARNER CORP., YORK, PA. 


Air Conditioning, Heating, Refrigeration and Ice Equipment + Products for Home, Commercial and Industrial Installations 
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Announcing 


A COMPLETE NEW LINE OF 


| A 4 OUTSTANDING FEATURES 

for Profitable Volume Sales 
| @ Power Burner—provides closer control of 
gases through heat exchanger—gives greater 


heating efficiency and lower heating costs. 
SUSPENDED Gus 7/RED FURNACES 


@ Large Capacity—designed to handle greater 


priced to give you a competitive advantage in 
the commercial and industrial heating markets! 


Another ‘First’ for Shafconaire! A new line of suspended gas-fired 
furnaces designed right built right for commercial-industrial use— 
and priced right, too, to give you profitable, volume sales! For these 
new Shafconaires actually cost less than any other type of gas heating 
equipment of equal capacity on the market today. What's more, 
they're covered by all required approvals for immediate installation. 





volume of warm air at higher velocity—can be 
easily connected to duct work to provide 
controlled distribution of heat. 


Maximum Head Room—approved for installa- 
tion two inches from combustible materials, 


compactly designed to assure greater clearance. 


Versatility—quickly, easily adapted in the field 
for right hand or left hand installation. 


AVAILABLE IN 6 BASIC MODELS TO GIVE YOU BROAD MARKET COVERAGE 
85,000 — 97,000 — 112,000 — 142,000 — 182,000 — 252,000 BTU Output 


In addition to these six basic models, Shafconaire Gas-Fired Furnaces 
can also be supplied for duct heater applications. All models are 
furnished complete with power burner, blower, controls and with or 


without filters as desired. 











SHAFCONAIRE—the Specified Line for ‘59! More national chain organizations hay 


specified Shafconaire this year than ever before. So get your share of tI 
profitable “pre-sold’’ volume—send coupon today for specifications and 
prices on the entire line of Shafconaire Suspended Furnaces 


OQuerHead Hecitr, luc. 


Executive Offices: 1612 Book Bidg. » Detroit 26, Mich. - WO 2-4647 


OVERHEAD HEATERS, INC. © 1612 Book Bidg. © Detroit 26, Michigan 


Please send complete specifications and price information on your entire 
line of Shafconaire Suspended Gas-Fired and Oil-Fired Furnaces. 


Branch Offices: New York + Chicago + Minneapolis We are -}CONTRACTORS | JOBBERS DISTRIBUTORS 
=" 
‘aa na , Name____ a Title 
nate ops ~Company 


Way 


20 years exclusive experience in 
the design and manufacture of 
suspended heating equipment 


SHAFCONAIRE agi 


OverHtan Heaters City — _Zone State__ 
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PLANTS 


0.D. COPPER TUBING 


Ya" O.D. COPPER (CAPILLARY) TUBING 


BRASS BODY TUBING 


O.D. COPPER TUBING | 





“Everybody talks about the weather...” 


WOLVERINE TUBE HELPS RANCO 
ACHIEVE YEAR 'ROUND AIR 
CONDITIONING COMFORT! 


Blow hot . . . blow cold . . . whatever the weather, the 
reversing valves manufactured by Ranco Incorporated, 
Columbus, Ohio, act as the nerve center for providing 
the right type of climate to meet either condition. 


Ranco reversing valves control heat pump operation in 
air conditioning units—both window and central types. 
In cold weather, these units extract heat from outside air 
and circulate it indoors—in summer the cycle is reversed 
with heat gathered from indoors released outside. 


Wolverine Tube manufactures much of the copper and 
brass tubing used by Ranco in manufacturing its revers- 
ing valves. 


CALUMET & HECLA. IN 


in Canada: 


IN DETROIT, 


MICHIGAN AND DECATUR, 





Among this tubing is Wolverine Capilator®—the tiny 
capillary tubing for precision metering of liquids and 
gases. The valve body proper is formed from Wolverine 
brass tubing and the ports leading to the compressor 
and inside and outside exchangers are manufactured 
from Wolverine copper tube. 


Wolverine Tube is proud that its tubular products are so 
widely used by Ranco and other leading manufacturers 
throughout American industry . . . believes that this is 
the result of its Tubemanship program from which comes 
tubing conceived in research and sound engineering and 
backed by years of experience. 

If your company uses copper, copper alloy or aluminum 
tubing get the Wolverine story before you order again. 
Just write for your free copy of the ‘““Measure of Tube- 
manship.” Do it today. 


DIVISION OF 
CALUMET & HECLA, INC. 
17256 
Allen 


Southfield Road 


Ae oe ee 


i WOLVERINE TUBE 


ALABAMA. SALES OFFICES IN PRINCIPAL 


EXPORT DEPT. 13 E. 40TH ST., NEW YORK 16, N.Y. 
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“And now, a word from my sponsor” 


says Garry Moore, star of the Garry Moore Television Show, 
seen Tuesdays at 10 p.m. E.S.T., CBS-TV Network 








“I'm Garry Moore, and this is PPG's Glasfloss Fiber Glass 
Safety-Grille Filter. | want to tell all you gentiemen . . . and any 
ladies who happen to be listening . . . a couple of very im- 
portant reasons why the Glasfloss Safety-Grille Filter offers 
you the most for your money in any heating or air conditioning 
installation.” 


“See this? The old metal grille has been eliminated. The 
Safety-Grille chipboard won't nick hands or cut fingers be- 
cause there are no sharp edges. This is an important safety 
angle for maintenance men who must handle hundreds of 
filters when making a filter bank change.” 





“This should happen to a filter? Just in case you ever bent a 
Glasfloss Filter like this, you'd find it would snap back in 
shape. That's because of its one-piece chipboard construction. 
No metal grille to get bent out of shape. There’s less chance 
of filter damage in transit, storage and handling.” 





“Efficient? You bet! But don't take my word for it. Try Glasfloss 
Fiber Glass Safety-Grille Filters yourself and see how well they 
perform in actual service. Your local Glasfloss Distributor or 
PPG Warehouse carry the complete range of sizes. Call them 
for service, and tell them Garry sent you.”’ 





Glasfloss® Safety-Grille* Filters are a product of the Fiber Glass Division of Pittsburgh Plate Glass Company 


Sales Offices are located in the following cities: Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, Minneapolis, New York, Philadelphia, Pittsburgh and St. Louis 
*Trademark 


FIBER GLASS 
<q Gl 
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“LOCK SEAMS GIVE US TROUBLE? NO SIR—WE USE WEIRKOTE !" 


When it comes to the rigors of lock-seaming, nothing can take it like Weirkote. 


Why? Because Weirkote combines the strength of steel with a tightly bonded continuous 
process zinc coating that remains intact through the severest fabricating steps. No 
chipping. No peeling. In fact, Weirkote can be worked to the very limits of the steel 
itself and still come through with a smooth, even, corrosion-resistant zinc coating on 
both sides of every crease. 


So whether your product is crimped or drawn, spun or twisted, Weirkote means a WEIRTON STEEL 


new high in production results, corrosion prevention and customer goodwill—a new 
low in costly, worrisome rejects. COMPANY 


Weirkote’s low initial price, combined with these production savings, insures the WEIRTON, WEST VIRGINIA 
economical quality you may have been looking for. Why not investigate further by @ division of 
sending for the 12-page Weirkote booklet that explains how Weirkote can help you : 


both in your products and in your production. Just write to Weirton Stee! Company, NATIONAL STEE 
Dept. M-13, Weirton, West Virginia i le CORPORATION 








3-PASS UNIT 


with complete wet back 


The TITAN 3-Pass Unit brings you today’s highest 
development in mechanical and thermal efficiency 
for exacting power and heating applications. Com- 
pact design in every size joins with TITAN’s all- 
Sond tain tee sour teen cone wet-back construction, water-cooled rear combus- 
of the new TITAN Bulletin on chamber and modern 3-pass heat transfer to 
B-3240 .. . contains full data make this unit your first consideration when boilers 
on the TITAN Unit line. are up for discussion. Let us consult with you, now! 


THE TITUSVILLE IRON WORKS CO. 


BOILER DIVISION: BOILERS for Power and Heat .. . High and Low Pressure... Water Tube... Fire Tube Package Units. PROCESSING 
EQUIPMENT DIVISION: Crystallizers . . . Direct Fired Heaters . . . Evaporators . . . Heat Exchangers Mixing and Blending Units 
Quick Opening Doors . . . Special Carbon and Alloy Processing Vessels . . . Synthesis Converters. FORGE DIVISION: Crankshafts Pressure 
Vessels . . . Hydraulic Cylinders . . . Shafting . . . Straightening and Back-up Rolls 
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A Division of 


TITUSVILLE, PENNSYLVANIA 


Manufacturers of A Complete Line of Boilers 
for Every Heating and Power Requirement 


Plants at Titusville, Pa. and Warren, Pa. 
Offices in Principal Cities 





Specify 


E LLICOTT 
Hot Water 
Generators 


Ellicott offers a complete range of metals and linings 
customized to control most types of corrosion in Hot 
Water Generators. 

COPPER SILICON —offers outstanding resistance to cor- 
rosion under practically all conditions. 

STAINLESS CLADS—stainless and steel inseparably 
bonded together for lifetime service under specific con- 
ditions. 

COPPER LINED—linings of sheet copper inside the shell 
of a steel tank give all the advantages of copper and the 
strength of steel. 

ALUMINUM AND ALUMINUM ALLOYS—can now be suc- 
cessfully used where other materials have failed. 
BAKED ON PLASTIC LININGS—homogenous coating of 
baked-on plastic linings is low in cost yet offers out- 
standing protection against corrosion. 

CEMENT LININGS—special water resistant hydraulic ce- 
ment and silica composition helps prevent rusty water. 
GALVANIZED —hot dipped galvanizing of hot water gen- 
erators is recommended where corrosion problems are 
minor. 

Let Ellicott save you money by recommending the type of 
material most suitable to your needs. Representatives in 
major cities. 








a i leoiek ms 
sta tot Si INC. 


CL 


Gb Se) — g Ph Subsidiary of Ellicott Machine Corporation 


Hot Water Generators Heat Exchangers Storage Tanks Special Lining Special Fabrication CLARE & KLOMAN STS. ° BALTIMORE 30, MD. 
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PROTECTION 
FOR THERMAL 
INSULATION 


Foster's entire operating organization 
including research, technical, production, 
sales and management are engaged in one 
endeavor only... keeping your thermal in- 
sulation protected from fire, weather, chem- 
ical and physical abuse as well as other 
forces that can hinder insulation efficiency. 

Foster products for thermal insulation pro- 
tection are backed by fifty years’ experience 
in compounding products for heavy-duty pro- 
tective use. 

Every thought at Foster, every new Foster 
product, is aimed directly at prolonging the 


life of your heated and refrigerated insula- 
tions. And, therefore, practically every insul- 
ation-protection problem you may have—now 
or in the future—can be answered by some 
standard Foster protective system. 

Consult Foster and use the finest products 
known for thermal insulation protection. Save 
. the wasteful cost of 
For litera- 


. Many times over .. 
frequent repair and replacement. 
ture relating to your needs... see your Foster 
Sales Engineer or outline your insulation pro- 
tection problem in a letter or a phone call. 


SOLD BY AMERICA’S LEADING INSULATION DISTRIBUTORS AND CONTRACTORS 


INSULATI 2-2? ZSTECTION 


cOAlin, 
S, 


foster 


BENJAMIN foster co. %, 


9° 
Division of Amchem Products, Inc ERs - 
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4635 W. GIRARD AVE. « 


standard products 
for thermal 


insulation protection 
PHILA. 31, PA 





Boat builder gets low-cost comfort 
with Carrier Heat Diffuser—Direct-Fired 


poi BD 
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Heat Diffusers — Direct- Heat Diffusers 
Fired for all types of fuel for steam and hot water 
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Unit Heaters 
for steam and hot water 
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Gas Unit Heaters 


and Duct Furnaces VENTILATING 


If your problem is finding the best way to 
heat a large area at low cost, here’s what 
Owens Yacht Corporation’s Cutter Boat Co. 
subsidiary did. 

To heat 70,000 square feet of new plant 
space, Cutter Boat installed two Carrier 
Heat Diffusers—Direct-Fired to provide 
3,000,000 Btus. Both are fired by natural 
gas. One is used for heating only, the other 
for heating and ventilating. 

Completely self-contained Carrier Heat 
Diffusers— Direct-Fired, heat or heat and 
ventilate factories, warehouses and other 
large buildings at minimum cost. They can 
be floor-mounted or suspended from wall or 
ceiling—wherever there’s space. No need to 
worry about special foundations or extra 
rooms. They heat immediate areas or they 
can be fitted with ducts to heat other sections. 


Customers will be sure of top fuel econ- 
omy with any gas or light or heavy oil. 
Carrier’s “Big Circle” heavy-gauge stainless 
steel combustion chamber and modern de- 
sign assure utmost combustion efficiency. 
Unit sizes range from 300,000 to 2,000,000 
Btu hr. 


For facts on low-cost heating of large 
areas with Carrier Heat Diffusers— Direct- 
Fired, call your Carrier Wholesaler. He’s 
listed in the Yellow Pages under ‘‘Heaters— 
Unit,” or write Carrier Corporation, Syra- 


cuse, New York. 
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687,685. Les 868. | 
ond other potents pending. 


@ Looks good—acts good—is good at exhausting masses of 
obnoxious air Designed for low silhouette buildings that require 
more dependable ventilation, VENT-X-IT is manufactured in 


a variety of sizes and capacities with either direct or belt 


driven axial or centrifugal backward curved non-overloading 
fans. Heavy gauge spun aluminum housing throughout will 
last the life of the building, maintenance is practically nil, and 
installation as simple as putting on your hat. Can be supplied 
without fans and motors for air intake or as relief ventilators. 

The VENT-X-IT is an important member of the complete 
line of Octagon roof ventilators. From the smallest shop to 
the largest industrial plant there is a powered or gravity 
Octagon for all conditions and volume of air. 

Capacities rated in accordance with standard test codes 
by the Texas Engineering Experiment Station. 


OCTAGON VENTILATOR CO. 


5828-30 SOUTH OAKLEY AVENUE CHICAGO 36, ILLINOIS 
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“Bethcon looks good, and does a nice job’ 


That’s what one of our new customers volunteered 
about Bethcon a few weeks ago. He’s no metal- 
lurgist, so he couldn’t elaborate very much on his 
statement. But here is the probable reason for 
his enthusiasm: 

Bethcon is galvanized in Bethlehem’s up-to-the- 
minute continuous lines at Sparrows Point, Mary- 
land, which include a continuous annealing process. 
This treatment gives the steel a very desirable com- 
bination of ductility and stiffness, which makes for 
easy workability and a strong, rigid sheet-metal 
product. 

Bethlehem’s continuous galvanizing process also 
causes the zinc to adhere to the steel much more 


BETHLEHEM STEEL 


30 


tightly than the conventional method. You can put 
a Bethcon sheet through the toughest forming op- 
erations—even double it back on itself—without 
cracking or flaking the coating. The coating itself is 
more uniform, too, with a uniform thickness across 
the sheet and no bead on the end. 

Bethcon is available in gages 13 and up, in either 
plain open hearth or copper-bearing steel. A Beth- 
lehem representative will be glad to discuss your 
sheet metal problems with you. Just call or write to 
the Bethlehem district office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold 
fic Coast Steel Corporation 


by Beth Pa 
Bethlehem Steel Export Corporation 


hem 
Export tor 
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A.S.M.E. CODE 


When you install a B&G Heat Exchanger, 
you have assured yourself of not only high 
efficiency, but highest quality construction. 

With each B&G Exchanger, a Manufacturer’s 
Data Report for Unfired Pressure Vessels, 
Form No. U-1, as required by the provision 
of the A.S.M.E. Code rules, is furnished. This 
form is signed by a qualified inspector, hold- 
ing a National Board Commission, certifying 
that construction conforms to the latest 
A.S.M.E. Code for unfired pressure vessels. 
The A.S.M.E. ‘‘U’’ symbol is stamped on 
each exchanger. 


TYPE “WU” 


The “WU” Exchanger is equipped with a 
BeG Booster which pumps boiler water 
through the shell, greatly increasing the capac- 
ity of the unit. An unbelievably small ‘“‘WU” 
produces large volumes of hot water. Water 
temperature is closely controlled ... the Booster 
starts whenever the water goes below the 
desired degree and continues to run until the 
water is again at the proper temperature. 
When used as a service water heater, a 
storage tank can be eliminated, because the 
“WU” heats water as rapidly as it is used. 


| 
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Heat Exchangers 


FOR RADIATION AND 
WATER HEATING 


TYPE 
"wu ” 
WATER TO 
WATER HEAT 
TRANS- 















TYPE “SU” 


In buildings where steam is required for proc- 
ess use, the advantages of a forced hot water 
heating system can be obtained by installing 
an ““SU”’ Exchanger instead of an extra boiler. 
This exchanger also provides an efficient, 
low cost method of heating water for apart- 
ments, hotels, hospitals, industrial and proc- 
essing plants. No storage tank is needed. 


TYPE 

ee 4 U ” 
STEAM TO 
WATER HEAT 
TRANS- 


For complete in- 
formation send 
for “WU” Cata- 
log No. GC-1054 
and “SU” Cata- 
logs No. SC-159 


BELL & GOSSETT 
c¢c OF M P A N Y 


Dept. FS-5 Morton Grove, Illinois 


Canadian Licensee; S. A, Armstrong Ltd., 1400 O' Connor Drive, Toronto 16, Ontario 
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Phelps Dodge Copper Water Tube 


PHELPS DODGE 
COPPER WATER TUBE 


Famous Mine-to-Market Quality Dependable Distributors with 
that means Dependability Complete Service Facilities 


Phelps Dodge copper water tube’s out- Phelps Dodge distributors can supply plumbing and 
standing reputation for superior quality is heating contractors from complete stocks of pipe, 
the result of complete Phelps Dodge con- copper water tube, copper drainage tube, copper re- 
trol of materials and manufacturing meth- frigeration tube and other essential plumbing equip- 
ods, from the mining operation to the fin- ment of all kinds . . . everything needed for home 
ished product. Phelps Dodge water tube is building, industrial expansion, heating and air condi- 
made of the highest grade copper from tioning and factory maintenance. Phelps Dodge dis- 
Phelps Dodge’s own mines . . . is carefully tributors also offer expert advice and valuable job 
controlled for quality throughout fabrica- tips, plus practical knowledge from Phelps Dodge rep- 
tion... and has unsurpassed tube proper- resentatives that help to solve on-the-job problems. 
ties, including precise uniformity of wall 

thickness, due to Phelps Dodge’s unique Your Phelps Dodge distributor has the best of everything: 
Hot Forged-Extrusion Process. top-quality products and friendly service! 


PHELPS DODGE (0: PRODUCTS |e. > 


Dp. | TO THE STANDARDS 


CORPORATION Snacs OF AMERICAN INDUSTRY 


NEW YORK, N. Y. «+ LOS ANGELES, CALIF. 
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A new development by Iron Fireman 


WhirlBlast 


DUAL-FUEL BURNER 


¥ 
ie 


o 


FORCED DRAFT... no stack draft required 
DUAL FUEL... gas or oil — instant changeover 
CLEAN .. . no air pollution 


PACKAGED . .. everything built-in, ready to go 


New high in combustion efficiency and fuel economy 


with this revolutionary burner for medium size boilers 


This compact Iron Fireman WhirlBlast unit com- 
bines many of the advantages of big burners, yet it 
requires little more supervision than the oil or gas 
burner in your home. 


No stack —no draft problems. Air supply is precisely 
controlled under all conditions. The WhirlBlast 
burner eliminates the need for a costly and un- 
sightly smokestack, and also eliminates the noise, 
bulk and high power requirements of induced 
draft firing. This burner starts clean and burns 
clean, with no soot or smoke problems. 


Steadiest flame ever developed. In the new Whirl- 
Blast firing head Iron Fireman engineers have 
solved the persistent problem of flame pulsation. 
A clean, steady, efficient flame is achieved without 


firebox vents or any other makeshift device. 


Send for more information 


Fires gas or light oil; changes fuels instantly. Quick 
fuel changeover can be accomplished with the flick 
of a switch, or automatically with special controls. 
Models available for firing either gas or oil 
exclusively. 


A true “package”. When you bolt the WhirlBlast 
unit to the boiler front you install a complete 
forced draft firing system, combining air and fuel 
systems and integral electronic combustion con- 
trols. It leaves the factory as an operating unit, 
factory wired and tested. Does not require refrac- 
tory combustion chamber, nor any provision for 


secondary air supply. 


For all types of boilers. The WhirlBlast burner can 
be purchased in two ways: as a boiler-burner unit 
(shown at right), or as a burner alone for use in 


your present boiler. 


IRON FIREMAN. 


AUTOMATIC FIRING EQUIPMENT 
FOR HEATING, POWER, PROCESSING 
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Complete boiler-burner unit, 
ready to operate. B 


burner pose 
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They compared 
“K” factors and 


cost factors ...and 


bought SNAP*ON?® 


FOR FREE TEVA SURVEY CALL YOUR LOCAL 
G-B SNAP*ON DISTRIBUTOR 
LISTED IN YELLOW PAGES 


, 
Compare insulations for plant piping jobs, for example — and 
you will agree that for economy, performance, and thermal efficiency, there 
is nothing like Snap*On, the original one-piece pipe insulation molded of 
fine glass fibers. It’s far cheaper to apply under all plant conditions — 
crowded quarters . . . long straight lines . . . hot or cold piping that involves 


numerous bends, valves, and obstructions. And Snap*On is the only one- 
piece insulation available in a complete range of sizes from copper tubing 
to 36”, plain or with jackets. But see for yourself — ask your local G-B 
distributor to make a TEVA (Thermo-Economic Value Analysis) survey 
so you can compare “K” factors and cost factors as they apply to your 
own insulating jobs. 


GUSTIN BACON reaceny 2 


220 W. 10th St., Kansas City, Mo. 


GUSTIN 


Thermal and acoustical glass fiber insulations . . . molded glass fiber pipe insulation 
Couplings and fittings for plain and grooved end pipe 
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For Black or Galvanized Pipe, contact your distributor or 


WHEATLAND TUBE CoO. 


BANKERS SECURITIES BUILDING, PHILA. 7, PA. © MILLS: WHEATLAND, PA. + DELAIR, N. J. 


Men who Know pipe point to 
WHEATLAND 


for EASY THREADING 


INSIST ON PIPE MADE IN U. S. A. 


Shea pipe that cuts and threads easily and 
evenly— Wheatland Steel Pipe—is singled out 
by more knowing men every day. They know 
that Wheatland Pipe saves them time, mini- 
mizes wear on tools and reduces labor fatigue. 
Every length is backed by Wheatland’s sincere 
desire for complete customer satisfaction. Next 
time, point to Wheatland! 
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Here is a super quiet, super efficient, and super versatile 

heating and ventilating unit. This new McQuay Seasonvent 

large capacity unit is engineered specifically for applications M c Q uay 
eans 


P . . . . 4 valit 
such as school auditoriums, theatres and similar installations 


where smooth and quiet operation is a necessity. 

This Seasonvent is available in nine sizes for low static 
applications (0” to %”) and seven sizes for high static 
applications (34” to 144”), with capacities ranging from 1250 
to 15,000 cfm. 

All McQuay Seasonvent models are equipped with highly 
efficient sound absorbing plenum sections with the fan motors 
internally mounted. They are available in horizontal, vertical 
or wall mounted arrangements. 

For complete information on this new unit, contact the 


te ; > 
McQuay representative in or near your city, or write McQuay, Ps i 
Inc., 1601 Broadway Street N. E., Minneapolis 13, Minnesota. , INC. 


+ HEATING + REFRIGERATION 
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WAGNER 
10 HP 
RESILIENT 
MOUNTED 
MOTORS 


| 





are vibration free--sleeve or ball bearing 


Today, many motors are installed in areas where 
noise must be held to a minimum — in hospitals, 
churches, schools, office buildings, restaurants and 
similar locations where quiet is essential or desirable. 

Such installations have created a need for larger 
polyphase motors that are exceptionally quiet and 
vibration-free. Wagner has filled this need by expand- 
ing its line of polyphase resilient mounted motors to 
include standard ratings through 10 hp. 

If you have an application that calls for a smooth 
running motor, cushioned by resilient mountings, it 


SLEEVE OR BALL BEARING. These motors are 
furnished with quiet running steel-backed babbitt 


NEOPRENE CUSH 


will pay you to specify these Wagner Motors—a com- 
plete range of ratings from | through 10 hp 
Constant research and development have kept 
Wagner up front in electric motor design for more 
than 65 years—made the name Wagner one you can 
trust in choosing electric motor drives 
Your nearby Wagner Sales Engineer can help you 
select the right motor to meet your requirements 
[here are Wagner branch offices in 32 principal cities 
Warner Fk orc Corporati 


6400 PLYMOUTH AVENUE ST. LOUIS 14, MISSOUR 


Annular mount EILING EWAL R 


You can mount these motors on walls or 


lined sleeve bearings that have high load car- 
rying capacity. Ball bearings can be supplied 
when desired. 


ings, of neoprene bonded to steel rings, cushion 
the motor in its cradle base to absorb the small 
amount of vibration that remains in the most 
carefully balanced motor 





ceilings by rotating the cradle base 90° or 180 
The motor is designed to remain completely drip 
proof in any horizontal position 


Pack MORE POWER Into LESS SPACE 


~ WAGNER 
CAPACITOI 
START | 
MOTORS" 


PROVIDE DEPENDABLE STARTING...GIVE LONG TROUBLEFREE SERVICE... 


OPERATE IN ANY POSITION Here’s the single 


phase general purpose motor that gives quick troublefree starts 
every time—thanks to a Wagner-designed quick break switch .. . 
that has earned the Wagner motor reputation for giving long 
troublefree service that permits all angle operation in sleeve 
bearing fhp models 
Wagner Type RK Motors give more horsepower with less bulk 
are ruggedly built to permit direct mounting—are small enough 
to fit in tight spots. Available in a range from % through 5 horse- 


power, with either sleeve or ball bearings, with rigid bases or with 
resilient mountings for exceptionally quiet operation. 

You can get these motors from leading motor distributors in 
your community or through Wagner Sales Offices in 32 principal 
cities. Your Wagner Sales Engineer will be glad to help you select 
the right motor for your application. Wagner Bulletin MU-217 
gives full details on Capacitor-start Motors 


Waasner Electric Corporation 


6400 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 


QUICK BREAK SWITCH. The starter is discon- 
nected from the line by this Wagner-designed 
switch—test proved to make more than a million 
breaks. (That adds up to two starts per hour for 
50 years!) 


MYLAR® INSULATION. Mylar-paper insulated 
slot insulation gives excellent protection against 
moisture, adds thermal stability that gives these 
motors longer life when unexpected overloads 
occur. *DuPont Trademark 


ALL-ANGLE OPERATION. The sleeve bearing 
design, in fractional hp ratings, has a positive 
lubrication system that permits operation in any 
position . . . can mean important savings in motor 
costs to manufacturers. 

















Laud Originality of HTHW Heating 
System, But Question Its Value 


THE 1DeA of radiant heating with central air supply, 
described in the article High Temperature Water Heats 
New School, by J. 8. Blossom (March), is not new, 
but the author has introduced a novel idea in using 
high temperature hot water for the heating medium. 
It is gratifying to read such a detailed analysis of a 
system which has been widely accepted in this area as 
a logical. flexible. and satisfactory solution to the 
school heating and ventilating problem. 

We have found that in a classroom with ceiling 
heights of 9 ft to 9 ft 6 in.. radiant ceiling tempera- 
tures in excess of 110 to 120 F cause discomfort from 
localized heating. It would seem that the use of 340 
to 400 F radiant elements would be more unsatisfac- 
tory. being even hotter than the ceiling-hung cast iron 
radiation of years ago. 

The use of the two-fan system for the central unit is 
a good feature and works effectively when properly 
controlled. Unusual conditions. which frequently occur 
due to continuous opening of outside doors for ad- 
mitting children at the beginning. noon hour. or end 
of school sessions, may result in reduced pressure 
within the building. with an inrush of uncontrolled 
outside air causing cold corridors. By using only one 
supply fan of ample capacity, it has been proven 
beneficial to use gravity exhausts from corridors and 
maintain sufficient building pressure to reduce un- 
controlled infiltration during classroom hours and to 
minimize cold corridors at these certain times. 

The author has not defined the control system in 
detail. but it is inferred that the radiant coil water 
temperature varies inversely with the outside air tem- 
perature and that cooling, if required, is obtained by 
varying the amount of air admitted to each room from 


the central system. The air temperature carried in the 
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“open for 
discussion” 


© WE FOLLOW HERE each month the practice at engineering 
society meetings of providing an “open for discussion” period. You 
are urged to take part. Just address your comments to the Editors, 
Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2. 


50 ¢. 


No mention is made of economy afforded by night 


central system may be from 50 to 


setback, which can appreciably reduce the fuel bill 
when used nights. weekends, and vacations. By con- 
trolling the central system by proportioning outdoor 
air and makeup air, the use of reheat and preheat coils 
in the central unit is eliminated. 

When the reheat coils are installed in each class 
room supply duct, the air quantity can remain con 
stant. affording good circulation within the room at all 
times. and cooling or heating is available as needed 
The radiant surface can then be designed to compen 
sate for building losses to, say. 60 F, and the balance 
of the heat required for occupancy can be supplied by 
the air circulation. Night setback is obtained by mere 
ly shutting down the central air system. For nighttime 
use, the gymnasium, auditorium, kitchen. and cafe 
teria should each have its own supply system. together 
with gravity, power or combined exhaust system 
whichever best suits the use of the rooms 

The use of electrostatic filters is an excellent idea 
if it can be afforded. The pollen control of such ar 


installation, particularly for schools in the country 
should he well worth considering Ay activated irbon 
filter should also b considered fot preventit r the 


spread of odors from the evmnasium and kitchen 
throughout the building. 

Referring to safety. we note that Mr. Blossom has 
considered the full break of a pipe which he has anal 
which we would 

pin-hole leak 
shooting a high pressure stream of vapor and water 


practically invisible. but able to cut like a knife. In 


yzed fully and completely. The danger 


expect irom suc h a system would lie i 


sulation ol exposed lines might re duce the hazard in 
i decree. but =Lit h a leak would soot! preres the normal 
insulation materials and become dangerous 


Typ and thickness of insulation would be an inter- 
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esting item for Mr. Blossom to discuss, outlining some 
of the “or equal” phases of materials chosen. 

The article is very interesting and provides food for 
thought, but has not done much to answer objections 
raised to the use of HTHW for heating over the past 
25 or 30 years. We heard of this first in 1939 when 
a firm tried to introduce it in this country, claiming it 
was so successful in Europe. Frankly, | cannot see that 
the economic gain, afforded by use of smaller lines, 
compensates for the higher cost of high pressure equip- 
ment and higher radiation losses at elevated tempera- 
tures, 


E. Jackson WHITMAN 
Robson & n oese. Inc. 
Consulting Engineers 


Roc hester, \ ) . 


THE AUTHOR'S REPLY Complaints have not been 
experienced from localized heating in temperature 
ranges from 200 to 400 F with flat surface panels and 
tubular elements. The relatively small area of the 
tubular elements in comparison with the total ceiling 
area is a large factor in eliminating the discomfort 
des ribed. We sorely feel the need of more spec ific 
information that could be applied to the design of radi- 
ant heating systems as to the effect of variously shaped 
ind Jocated surfaces at different temperatures upon 
the physiological response of individuals. Our field 
reports for systems in operation have consistently in- 
dicated a greater degree of environmental comfort 
with combinations of radiant heat plus ventilation 
than with some other types of heating and ventilating 
systems 

The two-fan central ventilating system is provided 
with return air. outdoor air, and exhaust air dampers. 
These are controlled from minimum settings by mixed 
air and room air temperatures to give constant ex- 
filtration. The main lobby has a radiant heated ceiling 
panel which we believe will do more to minimize the 
cold corridor situation than could be accomplished 
by the ventilating system. 

The temperature of the water supplied to the radiant 
heating panels does vary inversely with the outside air 
temperature. The temperature of the air carried in the 
central system will provide cooling of the room at all 
times so that the interior section of each room may be 
cooled while the radiant elements are heating the ex- 
terior section of the classroom. 

The danger from pin hole leaks shooting a high pres- 
sure stream of vapor and water has never been ob- 


served by us in systems of this type in spite of a large 


number of observations of leaks of all sizes. Pin hole 


leaks are generally invisible and relatively cool when 
vou are a few inches away from the leak. We believe 
that the adiabatic cooling is so rapid under this con- 
dition that this type of leak is relatively safer than 


similar leaks in other types of systems. 
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The purpose in our design was not economic gain 
per se. Having first defined the requirements of a 
classroom with respect to exterior heating and interior 
cooling, and the requirements of people for radiant 
heat control of their energy losses, this system was de- 
veloped as a means of meeting these design criteria. 
The function of control of room environment is not 
to heat the building, but to control the rate of heat 
loss by the people occupying the space. We believe that 
this design approach consistently followed would re- 
sult in improvement in the design of systems for con- 
trol of environment. 

Joun S. Blossom 
Ziel-Blossom & Associates 
Consulting Engineers 
Cincinnati, Ohio 


Some Statements Made in Fuel Oil 
Article Are Too All-Inclusive 


I HAVE READ the article Fuel Oil: What Every Heating 
Engineer Should Know (December 1958), by Willie 
Hammer. with considerable interest and find that he 
does a very good job of explaining the fundamentals of 
heating with fuel oil. 

However. I do take exception to a few of his state- 
ments which are too inclusive. Many of them are true 
in a general way, but as applied to different burners. 
they are not always accurate. For instance, the state- 
ment is made: “Cracked fuel oils sometimes do not 
burn as clean... .. as straight-run oils.” A burner de- 
signed to burn cracked fuels can burn them every bit 
as clean as straight-run oils. 

The answer to the question, “Is API gravity a reli- 
able indicator of fuel oil characteristics?”, is in the 
main accurate, but may be misleading. Even with oils 
from the same fields. the API gravity is of very little 
use in determining burning characteristics. We know 
that there are many indices that may denote burning 
characteristics of fuel oils. but viscosity is the most 
important one and API gravity is of no practical use. 

The answer to the question concerning sulfur might 
be enlarged to show that many times deposits on heat- 
ing surfaces are compounds containing sulfur. This is 
especially true if there is any metal in the oil, as is the 
case with many South American and Middle East oils. 

In the question regarding the efficient combustion 
of fuels oils. the word vaporization is used, It is usual- 
ly considered that an oil is vaporized from heat and a 
well-designed burner can be built to burn in the open 
or in a large combustion chamber without the use of 
heat. We therefore refer to the breaking up of the oil 
as atomization and not vaporization. 

The question that can cause the most trouble, and 
usually does, results from statements like the one re- 
ferring to the temperatures to which residual fuel oils 
should be heated. I maintain that it is impossible to 
sive any definite figures such as Mr. Hammer gives. 


In a properly designed air atomizing burner, No. 5 
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oil with a viscosity not greater than 350 Seconds Say- 
bolt Universal at 100 F can be better burned cold than 
with even the slightest amount of heat added to it. 
However, if the No. 5 oil has a viscosity as high as 
500 SSU, a temperature of around 100 to 130 F will 
make it burn better. However, these temperatures will 
be different when the oil is burned in a rotary cup 
burner, a high pressure atomizing burner, or a steam 
atomizing burner. Therefore an attempt to give specific 
temperatures for burning various oils, as is done in the 
Bureau of Mines Bulletin 466. causes a great deal of 
trouble because people use these figures with a burner 
that requires the oil to be at a different temperature 
whereas the temperature may be correct for another 
burner. This same argument is true with all oils in all 
burners and no attempt should be made to generalize 
on heating temperatures. 

The question of normal viscosity of No. 5 oil should 
be answered at greater length. explaining that the fig- 
ures given as a maximum of 40 SSF at 122 F is the 
Bureau of Standards’ limit and. because there is such 
a great difference between the lowest and highest vis- 
cosities of No. 5 oil. it is necessary to divide these oils 
into those which must be heated and those that can be 
burned cold. A committee of the American Society for 
Testing Materials is now engaged in formulating revi- 
sions which we hope will include a revision of the 
specifications of No. 5 oil. 

In answer to the question regarding additives, the 
writer makes the categorical statement that they reduce 
soot deposits and increase efficiency. I haven't been 
able to get any of the oil companies to admit this. and 
in my own experience have found that additives help 
in some places and do harm in others. If Mr. Hammer 
has found a formula or an additive that is good in all 
cases when burning heavy oils, I believe that he is the 
first one to have come up with the answer. 

| have tried to point out that there is a danger in 
generalizing on this subject of fuel oils: that any gen- 
eral answers should state that different oils behave 
differently in different burners; that burner manufac- 
turers’ advice should be followed: and that fuel oils 
are so complicated that there are many characteristics 
that play important parts. Practical experience with 
any particular oil may show a generalized statement 
to be false. 

J. V. Resex 
President 


Industrial Combustion, Inc 
Vilu aukee, Wis. 


THE AUTHOR'S REPLY 

1) Cracked fuel oils may not burn as clean as 
straight run oils in their equipment. Many users do 
not know the type of oil they will be supplied and 
make no special provision for burning cracked oils. 

2) API gravity may not be a reliable indicator. As 
indicated in the answer, fuel oils with the same API 
gravity may have different characteristics. 


3) Regarding vaporization and atomization, the 
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word “atomization” is in common use but | avoided it 
to forestall possible comment that the oil is actually 
not broken down into its constituent atoms, but instead 
it is vaporized. 

1) The data presented in the article on heating and 
viscosity of No. 5 oil was rather general and Mr. 
Resek’s comments expand them excellently. Various 
operators have commented to me in the past on the 
need or lack of need to preheat No. 5 oil. The most 
suitable temperature appears to be governed by the 
characteristics of each installation. 

5) | must admit I have not found an additive which 
is good in all cases. The statement regarding increased 
efficiency is predicated on the fact that where soot 
deposits are reduced, heat transfer and absorption are 
improved. 

Witte HAMMER 

Chief, Installations Branch 

Hq, Ordnance Weapons Command 
Rock Island Arsenal 

Rock Island, Ill 


Economies of Built-up Ventilation 
Systems Don’t Always Hold True 


WE REFER to John H. Clarke's cost comparison of large 
central systems vs package systems for makeup air, 
as was given in his article, /ndustrial Ventilation: How 
to De sign for Heat Recovery (November 1958). This 
article, as presented, is without doubt true, but implies 
that the conclusions hold true in all cases. 

A central system may be the most economical if it 
is originally installed in a building to provide makeup 
air to original exhausters. such as roof ventilators. 

Most makeup air is required in industrial buildings 
to equalize process exhaust and to eliminate negative 
pressures. Air brought into the building should at least 
equal that exhausted and must be heated to a tempera 
ture equal to that desired when exhaust fans are nol 
operating. 

1) If a comparison had been made using eight 20, 
000 cfm package units requiring 714 hp motors, a dis 
tinct price advantage would show in favor of package 
equipment. with a bonus of 10,000 cfm 

2) Package units are flexible when used on 100 pet 
cent process makeup air. Central stations are not 
}) Package units can be relocated as requirements 
dictate. Central stations remain fixed 

1) As process exhaust increases, so does the need 
for makeup air. Rather than wait for a building to get 
100.000 cfm out of balance, a plant engineer can mak« 
it up with package units as the need arises 

5) With proper coil arrangement in package units, 
the danger of losing substantial volumes of heated air 
due to possible coil failure is minimized 

6) Package units can be located with greater flex 


ibility to accomplish their purpose, such as door heat 
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ers with 100 percent makeup air; near source of ex- 
haust, or for zone makeup. 

With over 42 years of industrial fan application ex- 
perience, we have found that it is a rare job that costs 
over 35c per cfm using package units installed. 

R. J. Coucuiin, Jr. 


The R. J. Coughlin Co. 
Detroit. Mich. 


THE AUTHOR'S REPLY It is generally assumed that 
package air handling units provide less expensive in- 
stallations than do central, built-up systems. It was the 
purpose of the cost comparison to show that this is not 
necessarily the case, particularly where large systems 
can be used and where the required duct distribution 
is extensive. The package units will usually be less ex- 
pensive in initial cost for systems requiring little or no 
ductwork and where the alternative would be a built- 
up system of the same size. But beyond first cost, the 
operation and maintenance of these units must be con- 
sidered. These tend to be excessive compared to built- 
up systems. 

It is true that small package units can be moved, but 
this is a costly procedure where ductwork is concerned. 
It is also true that small additions in capacity are often 
a necessity in the growing plant and that package units 
tend to fit this picture. But they are not the only, or 
necessarily the better, answer. The importance of the 
system may dictate the need for a built-up system care- 
fully designed for the specific supply air requirements; 
checked for performance, operated and maintained for 
minimum cost: and a system which will give long de- 
pendable service. 

There are not many package air handling units 
which are designed so that reliable measurement of 
the delivered capacity is possible. For essential indus- 
trial supply air systems it is the delivered, rather than 
the catalog, capacity that counts. And the cost of any 
installation should be in terms of delivered capacity. 

Mr. Coughlin states that the package units are more 
flexible when used with 100 percent process makeup 
air, but he doesn’t state what the flexibility consists of. 
A built-up system can be designed for any required 
flexibility with equipment which is selected to do the 
job safely, reliably. and efficiently. 

It is very doubtful that supply air capacity can be 
installed at Mr. Coughlin’s figures where duct distribu- 
tion is provided. Duct systems are frequently installed 
in today’s plants in order to provide the multiple serv- 
ices of makeup, heating, cooling, and summer relief 
ventilation. The cost comparison in my article was 
based on such systems, operating at 2 in. static pres- 
sure. While smaller systems might have a lower static. 
say 114 or 154 in., the 20,000 cfm air handling units 


suggested by Mr. Coughlin would require either over- 


loaded 10 hp motors or, properly, 15 hp motors in lieu 


of the 714 hp motors indicated. 
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In several plants | can think of where large volumes 
of makeup and relief air are required, there would be 
no room for small 15,000 or 20,000 cfm air handling 
units, The disturbing air flow from ductless air han- 
dling units could not be tolerated for either safe hood 
operation or for the process. 

Package air handling units do have their uses, but 
they should not be oversold. Vendors would benefit 
greatly by studying the needs of modern plants and 
selling equipment carefully selected to do the required 
jobs. The sales potential is enormous, and the surface 
of this field has barely been scratched. 

Joun H. Crarke 

Engineering Design Supervisor 
{ir Conditioning and Power 
Visking Co. 

Div. of Union Carbide Corp. 
Chicago, Iil. 


Disagree That Same Odor Sources 
Are Present the Year ’Round 


ALBERT B. Hupparp’s discussion in Round 4 of his 
Winning the Air Conditioning Odor Fight series 
(April) offers a masterful sleuthing of odors through 
the vagaries of season, temperature, humidity. and 
building level. His succinct treatment of these factors 
leaves nothing to be desired. 
I question his assumption, however, that the “same 
odor sources are presumably present the year 
round.” Differences in body odors, amount and kind 
of food consumed (more hot food in winter, more 
body odor in summer), types of materials stored, and 
rate of putrefactive decomposition of organic matter 
(much higher in summer) may all be prime deter- 
minants of seasonal odor differences in a given space. 
They merit no less attention than the factors which 
Mr. Hubbard discusses. however. 


Amos TuRK 
Consulting Chemist 
Danbury, Conn. 


Activated Charcoal Is Excellent 
Remedy for Most Odor Problems 


Recarpinc Mr. Hubbard’s Round 4, it is true that 
many of the troublesome odors occur in the summer. 
We can also have them at other times during the vear. 
Odor problems can be very elusive and can originate 
for hundreds of reasons. 

Fortunately there is an excellent remedy for most 
odor problems, including all of the common ones. 
This is the use of recirculation and purification by 
activated charcoal. Charcoal filters can be built into 
the ventilating system at the start or can be added in 
the form of filters or self-contained units to existing 
buildings. 

H. L. BARNEBEY 

Vice President 
Barnebey-Cheney (¢ 
Columbus. Oh 
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all of 1959 The Sinai Hospital, a new $19, 0( 

Architect—Voorhees, Walker, Smith nith and Ha » General Contractor—Turner Construction C 


RECO GENERATORS PRESCRIBED 
FOR NEW MEDICAL CENTER 


Inside hospital operating rooms, tempera- of corrosion-r 


1 


ture and humidity must remain constant. copper-lin 


At new Sinai Hospital the job is done by 
Steam. Steam generated by 3 RECO steam 
generators, which supply steam to hu 
midifiers for the control of relative humid 


ity in more than 16 operating rooms 


Today in hundreds of hospitals throug! write us today 
out the United States, the RECO full line 7th and Hospital 


CONVERTERS STORAGE HEATERS INSTANTANEOUS HEATERS HEAT RECLAIMERS STORAGE TANKS 


RICHMOND ENGINEERING CoO., INC. 
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“What Causes Our Pipe Fittings to Fail?” 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with answers that have been received from 
readers. Other answers or comments for publication are invited. 


“On three occasions recently I have had to 
replace small bushings or nipples on my Sched- 
ule 40 low pressure steam lines because of an 
oxidation condition, entrained oxygen, or elec- 
trolysis. These failures have happened exclu- 
sively where bushings or nipples enter valves 
or fittings of dissimilar metals. The threads are 
eaten through and a buildup of iron oxide fills 
the inside of the worn-out part. My problem 
has been diagnosed by some as electrolysis and 
by others as oxidation. 

“There are no electrical contacts with the 
piping which could cause the electrolytic action 
that has been blamed by some. 

“I have had no trouble in condensate lines. 

“Any information from others on how they 
have coped with a situation like this will be 
greatly appreciated.”—J.B.S. 


Have Fluids Analyzed Chemically 
To Find Basis for Proper Treatment 


J. B. S. pores Not indicate the source of boiler feed- 
water and its chemical properties or treatment, if any, 
before it enters the boiler. Water, as obtained from a 
natural source (lakes, ponds, rivers, ete.), contains 
air, oxygen, nitrogen, and carbon dioxide. These gases 
are normally present in the atmosphere and are in 
solution with the water. Need for removing or reduc- 
ing their concentration for boiler feed and steam serv- 
ice is well known. 

Dissolved oxygen can cause pitting and corrosion 
of boiler feed lines, boilers, and steam supply and 
return piping. If carbon dioxide is also present, the 
two gases acting simultaneously may be 5 to 50 per- 
cent more corrosive than for the same quantity of 
gases acting individually. Oxygen is approximately 
five to 10 times more corrosive than equal quantities 
of carbon dioxide, with temperature having a_pro- 
nounced influence. 


In the presence of moisture, ammonia is very cor- 


rosive to copper and copper bearing alloys. Pipe, tub- 
ing, fittings, and valves are prone to this type of cor- 
rosion. Liberation of ammonia may result from break- 
down of nitrogenous matter subjected to boiler temper- 
atures and the evolution of ammonia with steam. 

Presence of carbon dioxide results from bicarbon- 
ate and carbonate alkalinity of the boiler makeup 
water. At boiler temperature, the bicarbonate and car- 
bonate alkalinity undergo thermal decomposition, re- 
leasing carbon dioxide which becomes entrained with 
the steam. 

Based on the data submitted by J. B. S.. it is ree- 
ommended that he follow these procedures: 

1) Have a chemical analysis made of the makeup 
water. This should include pH, identification and con- 
centration of soluble gases. and solids content. 

2) Test condensate return water for the same prop- 
erties. 

}) Have a similar analysis made for the steam. 

The tests should be performed by a water treatment 
chemist having specialized knowledge that will permit 
a complete analysis and competent recommendations 
for treatment. From these tests, it may be determined 
if the concentration of corrosive gases is excessive. 
If so, installation of a deaerator for their reduction 
and possible internal chemical treatment, such as so- 
dium sulfite feed into the condensate, may be neces- 
sary. 

H. B. Waynt 


Consulting Engineer 


Woodhaven, N. Y. 


Eliminate All Valves and Fittings of 
Dissimilar Metals; Install Decerator 


IT IS BELIEVED that galvanic corrosion is the major 
contributor causing bushings and nipples to deterio- 
rate at valves or fittings of dissimilar metals. 


When dissimilar metals having a mutual electrical 
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Replaced leaking valves with Crane gates 
No leaks...no maintenance...in 2 years 


New gate valves, installed on steam lines 
to and from a fire-watch pump at a gasoline 
plant, leaked continually, almost from the 


developed—and not one cent has been spent 
for maintenance. 
Get the jump on your costly mainte- 


{>.. 
| a — 2) 


nance problems. Make original as well as re- 
placement installations with Crane valves 
and other piping materials. For all facts 


day they were installed. 

When frequent maintenance failed to stop 
the leaks, Crane steel wedge disc gates were 
installed. One valve was a 3-inch, 300- 
pound No. 33XR; the other one, a 4-inch, 
150-pound No. 47XR—both rated for steam 
service at a maximum temperature of 850° 
F. Both valves have Exelloy discs and 
stems, and replaceable No. 49 Nickel Alloy, 
screwed-in body seat rings. 

The switch to Crane valves was made 
two years ago. Since then, they have been 
in continuous operation. Not one leak has 


CRAN E vatves & FITTINGS 


PIPE © PLUMBING e HEATING « AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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. . yi ! 
about the many Crane valves used for re- 'O) FLO) 


finery, pipeline and other services, see your ; 


Crane Representative or write to the ad- 
dress below. 

Typical cross section of Crane steel wedge disc gate valves 
widely used in refinery, power and process services. Available 


in sizes up to 48 inches; for oil or oil vapor, steam, air, gas, gas 
oline, water and other services. In seven pressure classes— 


-, i 
oe . 
ra | 
150-pound to 2500-pound, with temperatures to 1100°F. 


Choice of trim materials is most complete. Write for details. LJ 
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contact, such as a bushed valve, are exposed to an 
electrolyte, an electrical current flows from one metal 
to the other. This is called a galvanic current. In an 
iron-copper system, for example, the final deteriorated 
result is the combination of iron, oxygen, and water 
to give a hydrated iron oxide. 

The electrolyte in J. B. S.’s case is condensate in 


the steam supply line which has pocketed at the fitting. 


The condensate is generally acidic because of its af- 
finity for carbon dioxide present in the air voids of 
the steam distribution system. 


he simplest way to remedy the situation is to elimi- 


nate all valves and fittings having dissimilar metals. 


Another method is to install a deaerator to eliminate 


absorbed carbon dioxide and oxygen in the conden- 


sate. The latter method is not absolute, particularly 


if the boiler is operated intermittently allowing air to 


fill voids normally occupied by steam. 


R. J. Zasvopit 

Director 

Thermodynamics Div. 

U.S. Naval Civil Engineering 
Research and Evaluation Laboratory 
Port Hueneme, Calif 





READER ASKS — 


“As a regular reader of Heating, Piping & 
Air Conditioning, | would like to ask the ques- 
tion: What is a plenum? 

“All known codes are fairly consistent in 
agreeing that a plenum should conform to the 
standards of construction for ducts. Our building 
code, for example, refers to NBFU No. 90A, 
p. 9, para. 125 (a) ‘ plenum chambers 
which conform to all the requirements for ducts 
may be located .. . .etc.’ 

“The reason for this statement is that a ple- 
num is a duct and, more specifically, is part of 
a supply air duct system under pressure. By pres- 
sure is meant above atmospheric or positive 
static pressure. 

“The 1958 ASHAE Guide defines a plenum 
as ‘an air compartment maintained under pres- 
sure and connected to one or more distributing 
ducts.’ 

“This would be a correct definition if the 
term pressure used tinerein were defined as 
‘above atmospheric.’ 

‘The term plenum is an outgrowth of the sys- 
tems wherein a blower delivered air (usually 
heated) into a concealed space in a building, 
such as an attic, enclosure under a theater mez- 
zanine, basement, or underfloor chamber, and 
then to the conditioned spaces through vents 
or registers. Back when heating systems were 
more hazardous and were subject to dangerous 
fumes or inflammable gases, or where ammonia 
was used as a refrigerant, a building could fill 
with such gases. This would be a distinct hazard 
if the pores of the plenum were not sealed. 

“Suppose an air handling unit with a 
fan, filter, cooling coil, motor, and drive is 
standing in a room containing nothing else. 


address your reply to the Editors. Heating. Piping 





‘What Is a Plenum?’’ 


Does the fact that return air enters the room 
through one or more registers and flows to the 
unit make the condition hazardous? If the unit 
were in the corner of a large room, is the room 
itself a plenum and therefore hazardous? If 
wood is used throughout such a building, and 
the return air grille is wood, does that add to 
the hazard? 

“The current definition of plenum in the build- 
ing code for one major city is partially incor- 
rect. It reads now: ‘A plenum is an air com- 
partment or chamber to which one or more 
ducts are connected and which forms part of 
either the supply or return system.’ 

‘The NBFU No. 90A definition (June 1957, 
p. 3) states that a plenum is ‘an air compart- 
ment or chamber to which one or more ducts 
are connected and which forms part of an air 
distribution system.’ 

‘Neither the 1958 Guide nor the NBFU 
Pamphlet No. 90A refer to a ‘duct collection 
system’ or ‘duct return system’ but to the supply 
system, which is the distribution system and 
could conceivably distribute fumes or hazardous 
gases from faulty equipment. 

“It is not impossible to use a ‘return-air-duct- 
pienum duct system,’ but such a system is rare 
and usually supplemented by a return air fan 
which would place it then under the same re- 
strictions. 

‘| would appreciate hearing from others re- 
garding this subject, including their interpreta- 
tion of these definitions and if ‘distribution’ 
means the supply air system and if ‘pressure’ 
means above atmospheric. This definition so in- 
terpreted can save thousands of dollars.” 
—W.G.M. 


@ YOU ARE INVITED to contribute a question for publication, or an answer to a published question. Please 


{ir Conditioning, 6 N. Michigan Ave., Chicago 2. 
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FOR OVER 


engineers and research specialists at Watts Regulator 
Company have directed their knowledge and applied their 
skills to the regulation of pressure (Water, Steam, Air). 
Watts has been an outstanding producer of PRESSURE 
REGULATORS and PLUMBING and HEATING SAFETY VALVES 
and CONTROLS — a dependable source of finest quality 
products. 





For full data on Watts products (the world’s largest line 
of Plumbing and Heating Specialties) we invite correspond- 


YEARS ence. 








PRESSURE REGULATORS for Commercial, Industrial, Institutional application . . . 











STEAM & AIR SERVICE WATER SERVICE 


WATTS Nos. 127 and 1725 Single 
Seated Pressure Regulators, Sizes 
Y,”’ to 4”. Initial Pressures up to 
250 Ibs 


WATTS No. 135 Self-Contained Re 
ducing Valve. All bronze unit in 
corporating integral strainer. Sizes 
Vp’ to 2’. Initial pressures up to 
250 Ibs. Reduced pressure range 30 


No. 127 spring type — Reduced to 75 Ibs 


pressure range 10 to 100 Ibs 


No. 125 weight and iever type — 
Reduced pressure range | to 15 Ibs 


WATTS No. 223 High Capacity 
Self-Contained Reducing Valve, Sizes 
Yo" to 2”. Also furnished with 
separate strainer, specify No. 2235 
Initial pressures up to 250 Ibs 
Reduced pressure range 30 to 75 Ibs 


"No, 223S 


WATTS No, 152 Self-Contained 
Single Seated Pressure Regulator, 
Sizes Y/p’", 34,”", 1” 


WATTS No. 127W Remote Control 
Diaphragm Spring Type Pressure Re 
ducing Valve, Sizes '/,” to 3” 
Initial pressures up to 250 Ibs. Re 
duced pressure ranges available from 
10 Ibs. to 100 Ibs 


Iron body construction with bronze 
trim for initial pressures up to 150 
Ibs. Reduced pressure ranges 5-40, 
25-100 Ibs. 


No. 127W 
Bronze body construction for initial 


pressures up to 250 Ibs. and reduced 
pressures up to 200 Ibs 


- Send for WATTS REGULATOR COMPANY  lowrence, Massachusetts, USA Folder F-12786 =f af 


| 

| Folder F-135A “ (Regulators for . 
3 m (Regulators for Steam and Air * 

| Water Service) Service} 


















Part of the University of 
Kentucky's Cooperstown 
Project—seven buildings 
containing 330 apart- 
ments for married students 










Architect: Brock & Johnson, Lexington, Ky. 
Engineer: Stagg & Fisher, Lexington, Ky. 
Heating Contractor: George Pridemore 
& Son, Inc., Lexington, Ky. 

Distributor: Plumbers Supply Co., 
Lexington, Ky. 


MODERN UNIVERSITY HOUSING HEATED BY 
24 WEIL-McLAIN MODERN TYPE J GAS BOILERS 










For this handsome student housing project and characteristics of these modern heating units. 

its mate, the five-building Shawneetown Project, A total of twenty-four boilers is installed to heat 
University of Kentucky officials selected Weil- the buildings of the two projects. The wide range of 
McLain Type ‘J’ Cast Iron Gas Boilers. Selection sizes in which Type “J” Boilers are available per- 
was based on the performance and dependability mits accurate sizing to any heating requirement. 


WEIL-McLAIN TYPE "J" BOILERS OFFER THESE FEATURES FOR ECONOMY, DEPENDABILITY, LONG LIFE: 






























1. Made of cast iron —corrosion- | 7 
resistant. ‘ 

2. AGA approved minimum effi- 
ciency of 80°. 


w 


. Develop full capacity as rated 
by I=B=R. 
4. Compact design saves space 
—up to 40%. 
5. AGA approved for all gases. 





6. Available with AGA approved 
dual fuel manifold. 
7. Electronic controls available 


as engineered part of unit. 

8. Only a vent required to carry 
off products of combustion. 

9. Lower maintenance—easily 
cleaned, no refractories, no 
motors, no fans, no tube re- 
placement, no water treat- 
ment. 








10. Can be assembled at any 
stage of building construction. 
Sections pass through ordi- 
nary door. 

11. Capacity easily increased by 

adding sections. 






~ F 
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Weil-McLain Type “J” Boilers as installed at University of Kentucky 






Send for descriptive literature 


WEIL: McLAIN.... 3” 
* 
C TYPE 


CAST IRON GAS BOILERS | 
WEIL: McLAIN WEIL-McLAIN COMPANY 


PONLERS RADIATORS MICHIGAN CITY, INDIANA 


Address literature requests to Dept. AA-59. 
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cost of this installation - - - 


‘25.20 LESS THAN YOU'D THINK! 








How Air Control’s LARGE CAPACITY Ceiling Diffusers save on every job 


Figure it this way: Every time you use a ceiling diffuser larger than the pipe 
on which it’s installed, you waste money two ways. First, you pay more for 
the larger diffuser and damper. Second, you have to buy an adapter o1 
transition piping. 

With ordinary ceiling diffusers you may have to take this loss to get the 
free area you need. But not with Air Control’s new Large Capacity dif 
fusers. ‘heir advanced design gives you 30°% to 50°7 more free area. You 
use a 10” diffuser on a 10” pipe —no oversize diffuser and damper — no 
adapter. 

On the job above you would save: 

$1.40 per outlet by not buying oversize diffuser and damper 

2.80 per outlet by not buying adapter 

“$4.20 per outlet 
That’s $25.20 saved on just six diffusers, without including anything for 
the extra labor it would have taken to install the adapters. 

Start now to save with Air Control’s new Large Capacity Ceiling Diffusers. 
Call your wholesaler today. 

Write for catalog é 


359 Center Street Coopersville, Michigan 


PRODUCTS, INC.| 


, LEIGH METAL PRODUCTS LTD., 72 York St., London, Ontario 
IN CANADA LEIGH-TORNEL DISTRIBUTORS LTD., 549 Archikald St., St. Boniface, Manitoba 














It's a NASH Heating Pump, PLUS! 
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The type CSI 
NASH Heating Pump sets 
a new Standard of economy 

















Now a Nash quality Vacuum Heating Pump can be eco- oa 
a ets ata wih Preastinetin ECONOMY IN 

nomically installed and operated on any steam heating job. 
Engineered for high performance and low installed first FIRST COST 
cost, this new pump still makes use of time tested Nash prin- a von 
ciples of operation. 

he | | ECONOMY OF 

The Nash CSI has generous air capacity and features a 
wide choice of water capacities and discharge pressures. The INSTALLATION | 
right combination of capacities is at hand to match the re- ~ 





quirements of the job. It is no longer necessary to pay extra 


ECONOMY OF 
OPERATION 


for a pump with excessive water capacity, excessive discharge 

pressure, or in an attempt to get adequate air capacity. 
With this advanced design, Architects, Engineers and Con- 

tractors will find answers to many heating system problems. 





) 


=~ 








ECONOMY OF 
MAINTENANCE 
A 


Send for bulletin now. 








NAS ENGINEERING COMPANY 
449 WILSON, SO. NORWALK, CONN. 
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Submarine studies indicate .. . 


tee leiie *,.* UU eS wie 


Airborne Condensation Droplets, Ions 


May Be Major Health Factors 


Heating. 


.-. in habitability of closed spaces 


BY KARL E. SCHAEFER 
Head, Physiology Branch 
U.S. Navy Medica! Research Laboratory 
New London, Conn. 


@ Prolonged submergence of today’s sub- 
marine has made habitability an important 
factor in crew members’ well-being. Some 
of the problems have been solved, but in- 
vestigation into the effects of condensation 
droplets and positive and negative ions has 
revealed that these may have an effect on 
respiration—and hence morale and effi- 
ciency—of personnel. Things got so hot 
for Germany’s U-boat fleet during World 
War Il that these studies became neces- 
sary. Droplets and ions were measured in 
the atmosphere of fleet type submarines 
and were found significantly increased 
during periods of submergence. The data 
presented here, of course, goes beyond 
submarines. It would apply to any occu- 
pied closed structure housing ion generat- 
ing materials. This is the first time that 
this information has been made available 


in the U.S. 
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Dr. Schaefer, born in Germany, received 
his M.D. from the University of Kiel in 
1936. During the war he conducted phys- 
iological studies at the German Research 
Institute of Submarine Medicine in Car- 
nac, France. After the war he taught phys- 
iology at the University of Heidelberg and 


served as acting director of the Physiologi- 


eal Institute from 19417 to 1949, editing 
the German Monograph on Submarine 


Medicine prepared under the auspices of 
the U. S. Naval Technical Unit. In 1949 he 
S. Navy Medical Research 


Laboratory. Dr. Schaefer was instrumental 


joined the U. 


in preparing the program for the First In- 
ternational Symposium on Submarine and 
Space Medicine, held last September in 
New 
become a member of the 
NRC 


December. 


London, Conn. He was nominated to 
Armed Forces- 


Committee on Bio-Astronauties last 


>>> 
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With THE ADVENT of nuclear energy, the submarine of 
today is able to live up to its name. Periods of submer- 
gence are now seemingly limitless. No longer must these 
vessels spend most of their time on the surface generat- 
ing power. But with this technologic advancement has 
come a new problem—environment for crew members 
for these extended periods. 

Particular attention must be given to all environmental 
factors. The composition of the submarine atmosphere 
to which the crews are continuously exposed must be 
known in greater detail than before. Impairing effects 
of prolonged exposure to high carbon dioxide concentra- 
tions have been recognized, and the atmospheric control 
equipment used in modern submarines can maintain 
these concentrations below the tolerance limits set for 
long submerged periods and provide adequate supplies of 
oxvgen. 

Still other components of the submarine atmosphere 
which have escaped attention in the past are gaining in- 
creased significance. Among these are (1) trace sub- 
stances, (2) condensation droplets. and (3) positive or 
negative ions. 

Many trace substances have been determined both in 
fleet type submarines and in nuclear-powered submarines. 
They differ in the various compartments, depending on 
the equipment used. In German submarines during World 
War II, trace substances like ammonium compounds and 
nitrites did not reach toxie levels, but exceeded in some 
circumstances the irritation threshold. These values were. 
however, obtained under conditions of short submerged 
periods of up to one day. No data has been published on 
conditions of chronic exposure. 

Condensation droplets or condensation nuclei are small 
particles in the atmosphere on which water can condense 
if the humidity is high enough. The particle diameters of 
these droplets lie between 0.001 to 10 microns. Condensa- 
tion droplets represent aggregates of molecules, and their 
physiological significance is associated with their reten- 
tion in the respiratory tract. 

About 47 to 90 percent of the airborne droplets are re- 
moved from the air in inhalation®. The condensation 
nuclei increase the water condensation in the respiratory 
tract which in turn will facilitate the precipitation of par- 
ticles and impurities of the air. Thus, toxic substances, 
which might be in the air in sub-threshold concentration, 
could be concentrated in the condensed water droplets 
and reach toxic concentrations when precipitated with the 
water droplets. 

About 50 percent of the droplets carry an electrical 
charge’. If the aggregate of molecules or particles con- 
tained in the droplet has a surplus of electrons, it is called 
unipolar negative aerosol. If a deficiency of electrons ex- 
ists, it is referred to as a positive aerosol. (Condensation 
droplets must be differentiated from gas ions, which are 
smaller and consist of single molecules (or atoms) with 
an electrical charge.) 

By means of an electrical field, positive and negative 
ions can be separated from the air and counted. lons have 


been classified’ as follows: 
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1) Small ions of molecule size (gas ions) with speeds 
of 1 or 2 cm per sec/volts per cm in the electrical field. 

2) Medium size ions with speeds of 0.02 or 0.01 cm 
per sec volts per cm. 

3) Large ions (large slow moving particles or water 
droplets carrying electrical charges with a speed of 
0.0005 cm per sec/volts per cm. Condensation droplets 
with electrical charges would fall in this class. 

A normal atmosphere contains a mixture of all ions, 
and these have speeds inversely proportional to their 


sizes”. 


lonization Caused by Cosmic Rays 


Ionization of the atmosphere is produced by cosmic 
rays and radiation from radioactive particles in the air 
and in the soil. Gamma radiation appears to be the prin- 
ciple cause of air ionization since the earth’s crust ab- 
sorbs the alpha and beta emission of the radioactive ele 
ments’. 

In general, less than 1000 small ions are found in a 
cubic centimeter of air, and the number of positive ions 
is usually slightly greater than that of the small negative 
ions. The ion content of the air is influenced by baro- 
metric pressure, temperature, humidity, locality, and 
elevation. Humidity, for instance, shows an inverse rela- 


tionship to ionization’. 


What Are Biological Effects of Ions? 


Earlier studies of the biological effects of negative and 
positive ions produced contradictory results—probably 
because of differences in experimental procedures of the 
different investigators and the lack of adequate ion gen- 
erators. But in recent years a number of significant con- 
tributions have been made. It appears now more gen- 
erally accepted that positive ions may exert harmful ef- 
fects. while negative ions may have beneficial effects on 
the organism. 

Negative ions produce relief, in certain cases, from hay 
fever and asthma®*. Positive ions appear to cause stopped- 
up noses, dryness of the mucous membranes, and head- 
aches’, It has been demonstrated, in the fresh rabbit 
trachea, that the pulmonary clearing mechanism is di- 
rectly affected by ionization of the air’. The rate of the 


movements of the ciliae as well as the mucous flow were 


TABLE 1 — INCIDENCE of condensation droplets collected 
in submarine prior to and during submei.ence indicates signifi- 
cant increase in number of droplets when boat is submerged 





Location Droplets per cc 


Near the coast about 1000 

In the atmosphere on the upper deck 

the submarine (Baltic Sea) 500 to 600 

Atmosphere in the submerged 
submarine 3000 to 11,000 
Submarine atmosphere {000 to 28.000 

(higher figures wher 

smoke is forced back) 


Any typical large city about 100,000 
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1 CONCENTRATION OF ATMOSPHERIC condensation nuclei in various rooms of a submerged submarine (3000 to 11,000 per 


cc) are compared with 500 to 600 per cc in atmospheric air outside submarine. Milliliters in above illustration 


centimeters referred to here and in text 


significantly reduced by positive ionization, and the re- 
verse effects were noticed with negative ionization. 
There are indications that ionized air may have a far- 
reaching influence on biological systems. Positive ions re- 
duce the succinoxidase content of the rat adrenal gland 
An increase in the CO, combining power of blood plasma 
of male hamsters exposed to negative ions has also been 
reported'*, These findings seem to point out that the basic 
mechanisms of ion effects are connected with enzymatic 
changes. The therapeutic effects of certain spas like Bad- 


Gastein, Germany, have been attributed to the presence 


are same as cubic 


of negative ions among other factors™ 
On the other hand. detrimental effects of strong atmos 
pheric disturbances are supposedly caused by 


an excess 


of positive ions in the ait An excess of positive ions pro 


duces a 


“stuffy feeling” in a room. and 5 10* negative 
ions per cubic centimeter are sufficient to remove this 
effect 

Studies® have produced evidence that the addition of 


negative ions improved the comfort in air conditioned 
rooms. As a consequence, electrostatic ion generators are 


now standard components of some air conditioning units 








TABLE 2 SECOND SERIES of ion measurements was taken in closed submarine to simulate submergence. Light ions, heavy 
ions were measured separately. Note greatest increase in number of ions in control room 
Compartment Tim Light s per cc He Conon 
Negative Posit Negat I " I t 
I - 
torpe 1 10:45 p.m 10,600 6,240 ~ 
Control 
room 10:45 p.m 775 900 8 { ro 
1:53 a.m »,950 100 8 i 
3:45 a.m 13,700 13,700 8 ( 62.3 rs 
5:45 a.m 13,700 12,200 #28 3 KN 
Diesel 
engine room Midnight 1,03¢ 1,05 gs . 
1:25 a.m 06 3,401 ( 
4:05 m 78 4,.55( 001 0,9¢ K 
5:18 a.n 4,760 3,660 ( + 69.4 
Warrant 
officers’ quarters 2:10 a.m 4.960 4,370 18,2 7 g g 
3:15 a.m 4.220 5,22 18, 2¢ 4, 80¢ ® 
6:00 a.m 4,570 6,850 19, S06 ( K 
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2 CHANGES IN NUMBER of positive and negative ions in atmosphere of a submarine during submergence as time elapses are as 


depicted here. Milliliters in above illustration are same as cubic centimeters referred to in text 


x 


back the 


1930's. Although they revealed that artificial ionization 


Some basic investigations'’’'* were made in 
exerted a “normalizing” influence on the human organ- 
ism, they did not lead the investigators to believe that 
these effects were so highly significant as to warrant the 
use of artificial ionization for general ventilation. 

This short survey indicates that ionization of the air is 
of physiological significance and that abundance of air in 
confined spaces can play an important role for the well- 


being and performance of personnel. 


lons Increase During Submergence 


The data given herein deals with measurements of con- 
densation droplets and ionization patterns on World War 
If German submarines which correspond to the U. S. 
Navy fleet-type submarines of that time. It was found that 
during submergence the number of condensation drop- 
lets and the number of ions—predominantly positive 
increased. It was further established that gamma radia- 
tion from the radioactive dials caused the ion formation. 
Inasmuch as today’s nuclear powered submarines have a 
constant source of radiation under submergence. the con- 
ditions under submergence in respect to formation of air 
ions should be very similar to those under which these 


former measurements were made’, 


104 


In gathering this data, two series of investigations were 
conducted, one 
the Baltic Sea 


closed to imitate the submerged conditions. The second 


during a three day experimental cruise in 


and the other in a submarine completely 


series was conducted jointly with Dr. Dreblow from the 
Kaiser Wilhelm Institute of Biophysics at Frankfurt. 
Various equipment was used in counting and measuring 
condensation droplets and ions. 

Data on the incidence of condensation droplets col- 
lected in a submarine prior to and during submergence is 
presented in Table 1 and Fig. 1. Control measurements of 
condensation droplets contained in the atmosphere on the 
coast gave values of about 1000 per cc. Only half of this 
amount was found on the upper deck of the submarine 
when surfaced. During submergence the number of con- 
densation droplets increased significantly (3000 to 11,- 
OOO per ce). 

Results of the first series of measurements on the in- 
cidence of positive and negative ions during the Baltic 
cruise are given in Fig. 2. The values represent small and 
medium ions up to mobility 0.05 cm per sec. During sur- 
face cruising, 1500 and 2000 ions per cc were found, 
slightly more than half of which were positive. (This is a 
small increase in comparison to inland air in towns which 
about 


contains 


1000 ions per cc.) During submerged 


cruising, the number of ions in the submarine compart- 
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ments continuously increased, the positive ions more than 
the negative ones. In isolated cases, values of 15,000 and 
17,400 ions per cc were found. 


Higher Temperatures Decrease Ions 


Fig. 2 shows a continuous increase of the ions in all 
submarine compartments during submergence. In cooler 
rooms, higher quantities of ions were found. These find- 
ings indicated that the difference of the ion content of the 
various submarine compartments is to a certain extent in- 
fluenced by the temperature of the air. To prove this, the 
temperature in the control room was raised. The result 
was a decrease in the number of ions. 

It is difficult to determine how the measurement 
was influenced by local air currents produced by ventila- 
tion or by vapor pressure changes due to increased con- 
densation water on the cold hull. It is likely that the 
change of the water content of the air played a major 
role, since humidity and ion content have an inverse re- 
lationship’. 

The second series of investigations of the ion content 
in the submarines was conducted with a different ion 
counter. This allowed separate measurement of small ions 
(with speeds up to 0.05 cm per sec/volts per cm) and 
large ions (with speeds up to 0.0075 cm per sec/volts 
per cm). Data is shown in Table 2 and represents mean 
values of five different measurements. In three compart- 
ments, repeated determinations were carried out over 
periods extending up to seven hours after the submarine 
was closed. (In this way submergence was simulated since 
a cruise could not be made at that time because of con- 
tinuous air raids.) 

Values of the small ions in the control room ranged 
from 775 to 13.700 for negative and 900 to 13.700 for 
positive. These findings agree well with the previous find- 
ings obtained with another ion counter, which ranged 
from 1000 to 17,400. Both instruments measured ions 
with speeds up to 0.05 em per sec/volts per cm. 


Greatest Increase in Submarine Control Room 


The greatest increase in small ions during simulated 
submergence was found in the control room. In the diesel 
engine room the rise was much smaller, while in the war- 
rant officers’ quarters the small negative ions remained 
unchanged and the positive ions increased slightly. The 
second series of measurements did not show a marked 
preponderance of positive ions as far as the small ions 
were concerned. The large ions (with speeds up to 0.- 
0075 cm per sec/volts per cm) included also some medi- 
um size ions. The greatest increase in large ions during 
simulated submergence was also noted in the control 
room. 

The majority of the large ions in the control room 
and the warrant officers’ quarters were positive, while the 
negative ions exceeded the positive in the diesel engine 
room. The latter compartment showed the smallest num- 
ber of small and large ions. This might be attributed to 
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the higher room temperature, since it had been shown in 
the first series of studies that increased heat reduced the 
number of ions. The results, so far, demonstrated clearly 
that the number of ions increased during submergence in 
closed spaces. 

Since, under normal conditions, ions are rapidly re- 
moved from a closed room when several people are pres- 
ent???) j 





*, one had to conclude that a source of radia- 
tion was on the submarine which produced ions continu- 
ously. This lead to the measurement of gamma radiation. 
But that’s another story—which will appear in an early 
issue. + 
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Temperature Drop Is an Important 


In Choosing Most Economical Hot Water 


Low, intermediate, and high temperature hot water heating system oper- 
ating temperatures and design temperature drops have a definite bearing 
on the selection of the most economical design for each application. Mr. 
Carlson tells how increased temperature drop can decrease the pipe size, 
what factors to consider, and how control of the systems becomes more 
critical as the temperature is increased. 


VARIOUS OPINIONS exist concerning some general differ- 
ences between high temperature and lower temperature 
hot water systems, G. F. Carlson, Bell & Gossett Co., told 
those attending a recent heating, air conditioning and 
refrigeration conference in Milwaukee, sponsored by 
Marquette University. His discussion applied to overall 
economics and to other design factors requiring design 
care. 

Mr. Carlson said that the differences between these 
systems are determined primarily by system operating 
temperatures and design temperature drop. He defined 
the three general systems in terms of temperature as 
follows: 

1) Low temperature hot water (LTHW): A hot water 
system operating within ASME Low Pressure Boiler Code 
limitations. i.e., at less than 250 F and not exceeding 
160 psig. Standard equipment is used. Design tempera- 
ture drops up to 50 F deg are used. 

2) Intermediate temperature hot water (ITHW): A 
hot water system operating in the neighborhood of 300 
F. with required anti-boiling pressure and which uses 
standard or “modified standard” equipment. Design 
temperature drops from 50 to 100 F deg are used. 

3) High temperature hot water (HTHW): A hot water 
system operating at temperatures in the neighborhood of 
100 F, with required anti-boiling pressures and which 


generally requires special equipment. 


Engineer Establishes System Economics 


In a large sense the engineer establishes general system 
economics and the overall design problem by his selection 
of the system design temperature drop, he said. Design 
temperature drop is the difference between supply water 
temperature and return water temperature at design load 
conditions. It is an engineering yardstick used to measure 
the amount of heat carried by water. 

The amount of heat carried by water depends on the 


rate of flow, the specific heat of the water, and the system 
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temperature drop. These factors are related as follows: 


Heat carrying ability (Btu per hr) water flow rate (lb per 
hr) X specific heat system temperature drop (F deg). 
(Water flow in lb per hr can, of course, be changed to gpm by 
suitable conversion factors.) 


The above relationship states that the same amount 
of heat, at design conditions can be carried in a 100 F 
deg temperature drop (T.D.) system as in a 20 F deg 
temperature drop system. The 100 F deg temperature 
drop system will only require one-fifth the flow needed 
for the 20 F deg temperature drop system, according to 
Mr. Carlson. 

Design temperature drop directly affects system design 
flow rates. Economically speaking, it therefore directly 
affects pipe size and pump size. (It also has other effects 


which he described in his presentation.) 


Increased Temperature Drop Decreases Pipe Size 


It can be generally stated that each time temperature 
drop is doubled, a decrease of about one pipe size will 
be obtained and the pumping horsepower will be cut 
in half. This statement is generally, but not always, spe- 
cifically true, he emphasized. 

To illustrate the general effects of increased design 
temperature drop on pipe and pump size, Mr. Carlson 
cited a series of specific system design examples. The 
designs were similar, except for design temperature drop. 
Design temperature drops compared were: 20, 50, 100, 
and 200 F deg. 

His design example was eight 3-story buildings with 
20 dwelling units each. Heat loss for each building was 
estimated at 630,000 Btu per hr. A central boiler plant 
was used. Continuously circulating primary mains served 
either direct connected secondary circuits or intermediate 
water-to-water heat transfer units to provide individual 
heat control for each building. 

The plot plan, primary main sizes, and primary pump 
sizes are illustrated in Fig. 1. 
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Design Yardstick 
Heating System 


Striking reductions in both primary main pipe size 
and primary main pump size are illustrated. For ex- 
ample, the 20 F deg temperature drop system requires 
a 4 in. line leaving the boiler room. The 100 F deg 
temperature drop system only needs a 215 in. pipe. At 
the same time, installed pump horsepower selections have 
dropped from two 3 hp base mounted pumps to two 3, 
hp line mounted units. 

Size advantages of the higher design temperature drop 
system are dramatic, Mr. Carlson stated. A very simple 
evaluation. however, indicates that the “law of diminish- 
ing economic returns” applies to the use of increased 
design temperature drop. he said. 

To assist in this evaluation, the following data on pump 
sizes, horsepower, and pounds of primary main piping 


was presented: 














wcreased Piping sa 
u temper Piping I crease 
(nur ature ipproximate t mpe! it 
bal Se € ’ Ww nt r ! 
( Two 3 hp base mounted —— 28,000 (Sch. 40) 
Two 14 hp base mounted 3 16,200 (Sch. 40) 11,8 
Two 3% hp line mounted 14 10,800 (Sch. 40 5,401 
01 One 4% hp Vy 7,600 (Sch. 40) ? 
200* One 44 hp base mounted 4 9,800 (Sch. 80) l 
and specia 
"a O F deg temperature drop system will operate as HTHW. HTHW 
systems are designed using Schedule 80 pipe 


The weight of piping used for each design temperature 
drop is shown to comparatively illustrate overall system 
pipe size change with changing design temperature drop. 
It would seem that cost of the piping installation aside 
from the fixed cost of trenching, but considering fitting. 
hanging, and insulating would bear a rough relation- 
ship to the total pounds of piping used. Cost variation 
of valves with different pressure ratings should be con- 
sidered separately. 

For the particular system described, these general con- 
clusions can be reached, he said: 

1) For an increased design temperature drop from 20 


to 50 F deg, an approximate pump size saving of 3 hp 
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1 PLOT PLAN of eight 3-story buildings heated from central 
boiler room shows effect of increased temperature drop on pipe 
and pump sizes. Note striking reductions for primary mains at 


greater temperature drops 
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2 SYSTEMS OPERATING at 300 F are usually controlled by 
temperature responsive controls Difference, requiring greater 
control for ITHW system, is illustrated here. Note that for 
each degree rise in temperature, ITHW system requires about 


twice increased pressure needed by LTHW system 
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and the costs saved by installing 11,800 lb less pipe are 
available to offset additional costs or other problems that 
might occur due to the increased design temperature drop. 

2) For an increased design temperature drop of 50 to 
100 F deg, an approximate pump size saving of 114 hp 
is indicated, and 5400 |b of pipe is saved. The cost re- 
duction obtained is available to offset additional expense 
or other problems which may be caused by a change 
from a 50 to 100 F deg design temperature drop. 

3) For an increase in design temperature drop from 
100 to 200 F deg, the saving in pump size will be about 
3, hp and the saving in pipe about 1000 lb (assuming 
Schedule 80 pipe is used). Resulting cost reduction is 
available to offset other possible cost increases and prob- 
lems which may be caused by the increased design tem- 


perature drop. 


Weigh Additional Costs, Design Problems 


Mr. Carlson next evaluated additional costs and design 
problems which may be caused by increased design 
temperature drops. At the present time, the 20 F deg 
temperature drop system is the generally accepted “con- 
ventional” hot water system, he said. Historically. the 
system was developed because of objections to the “con- 
ventional” gravity system of yesteryear. These objections 
were slow system response to changing load conditions, 
plus a requirement for uneconomically large pipe sizes 
and radiation. The use of forced circulation provided eco- 
nomic advantages, plus faster system response times. 

Those concerned with the introduction of forced cir- 
culation hot water systems used a 20 F deg temperature 
drop design base for several reasons. Initially, forced 
circulation was generally limited to smaller systems. It 
was recognized that the use of design temperature drops 
greater than 20 F deg has little economic merit on 
smaller systems. The need for built-in design safety fac- 
tors and for simple design procedures was also recognized 
because initially hot water system design was not gen- 
erally carried out in engineering offices. 

Certainly one of the reasons for selection of a 20 F 
deg temperature drop design base was because, at this, 
each gallon per minute circulated provides about 10,000 
Btu per hr heat loss a good round number allowing 
simple design, he stated. This design base was not in- 
tended to be inflexible; its originators recognized design 
temperature drop for what it is a design tool. They 
made use of it in such a way as to provide maximum 
design ease and design safety factors. 

The system allows the engineer much latitude in his 
design and permits simple trouble-free operation, said 
Mr. Carlson. It often operates 
“because of” the particular design procedure used. 


‘in spite of” rather than 


“Conventional” System Has Good Safety Factor 


What are the design safety factors of the 20 F deg 
temperature drop system, and how do these compare with 
higher T.D. systems? One design safety factor of the 
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conventional 20 F deg system is based on design supply 
water temperature. These systems almost always operate 
within the framework of the ASME Low Pressure Boiler 
Code (at a temperature less than 250 F and at pressures 
less than 160 psig). 

The “conventional” system, operating with supply 
water temperature in the neighborhood of 210 F, has 
considerable “temperature reserve” safety factor, provid- 
ing sufficient boiler capacity is available. This is because 
supply water temperature can be increased to 250 F if 
required. An increase in water temperature will, of 
course, increase radiation and heat transfer ability. This 
is the true safety factor — the ability to provide for be- 
yond design heat loads, he stated. 

In general, as design temperature drop is increased, 
design supply water temperature is increased. A 50 F 
deg temperature drop system, operating within the ASME 
Low Pressure Code limitation and designed for the same 
mean system water temperature, will provide less “tem- 
perature reserve” safety factor. The same is true, of 
course, as design supply water temperature is increased 
on the 20 F deg system in order to reduce heat transfer 
equipment size. Systems designed for 100 to 200 F deg 
drops are usually operated at temperatures which pre- 
clude “temperature reserve.” This, Mr. Carlson said, is 
because of temperature-pressure relationships, a subject 
which he discussed later. 

How important is the “temperature reserve” safety fac- 
tor? It might be argued that all design conditions are 
seldom experienced at the same time. Supplementary heat 
gains in the structure — such as caused by people, cook- 
ing, domestic water, chimney, exposed piping, sun, and 
wall stored heat — are not usually taken into account in 
our heat loss calculations and can be an appreciable 
amount of the total heat input. If so, they constitute in- 
creased safety factors and may offset the apparent ad- 
vantage of the system “temperature increase” safety 
factor. How much and how reliable are supplementary 
heat gains are difficult questions to answer, he said, and 
until the amount and reliability of these gains are estab- 
lished they should be disregarded. 


Control More Critical at High Temperatures 


Both the 20 and 50 F deg temperature drop hot water 
systems are usually operated as LTHW systems (within 
ASME Low Pressure Boiler Code limitations). The sys- 
tems can be operated using only periodic, unskilled 
“pushbutton” attendance because there are no critical 
temperature-pressure control problems. 

Temperature-pressure control must be examined more 
critically as system temperatures are raised to provide 
for higher design temperature drops as it is more critical 
as higher temperatures are reached. Pressure must always 
be sufficient to keep boiling from occurring in any part 
of the system. Water boiling in the system piping will 
cause lack of water flow and stoppage of heat delivery 

a condition to be guarded against most on elevated 


piping. Water boiling (cavitation) at the pump will also 
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cause flow reduction and can seriously damage the pump. 

It is extremely important to insure control of system 
pressure changes caused by pump operation, Mr. Carlson 
stressed. This problem has been simply solved on LTHW 
systems by proper pump and compression interrelation- 
ships; by pumping “away from” the compression tank 
connection to the system. This normally means pumping 
“away from” the boiler. The same consideration applies 
regardless of system operating temperatures, design tem- 
perature drops, or methods of pressurization. The pump 
should always discharge away from steam drums, nitro- 
gen pressurization tanks, or open tanks so that system 
pressures are not decreased to below the boiling point 
because of pressure changes caused by pump operation. 
The majority of system pressure difficulties encountered 
in the past on LTHW systems will be avoided by proper 
pump location, he said. Proper pump location will help 
guard against these same troubles for higher design 
temperature systems. 

The temperature-pressure relationship for water is 
shown in Fig. 2. For each degree of temperature rise, an 
increased pressure of approximately 14 psi is needed to 
prevent boiling when operation is at less than 250 F 
(LTHW). In the neighborhood of 300 F (IHTW) design 
supply water temperature, each degree of temperature 
rise requires about 1 psi increased pressure to prevent 
boiling. For systems operating in the neighborhood of 
400 F (HTHW), each degree of temperature rise requires 


about 3 psi more pressure to prevent boiling. 


LTHW System Easy to Control 


Temperature-pressure control for the LTHW system 
is very simply and adequately applied by use of compres- 
sion tanks and temperature responsive controls. Tempera- 
ture-pressure control is seldom thought of as a problem 
because inherent temperature over-ride protection is nor- 
mally very high — in the order of 40 F and over. Because 
of the temperature-pressure relationship, a given system 
pressure increase caused by pump operation provides 
more anti-boiling protection for the LTHW system than 
for higher design temperature systems, he stated. 

Compression tank selection procedures are well defined 
for the 20 F deg temperature drop LTHW system. Tem- 
perature differences between supply and return piping 
are not enough to really influence tank selection or system 
operating problems. Tank size selection for the 50 F deg 
drop constant supply water temperature system should 
take into account differences between supply and return 
water temperatures as caused by load conditions. 

Aside from some additional care in tank selection, 
there is little temperature-pressure control difference be- 
tween the 20 F deg drop and 50 F deg drop LTHW sys- 
tems. Inherent “thermal over-ride” anti-boiling protection 
is high for both systems because of the temperature- 
pressure relationship for system operation at 250 F and 
below, said Mr. Carlson. 

The 100 F deg temperature drop ITHW system op- 


erating in the neighborhood of 300 F design temperature 
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requires that increased care be taken in terms of tempera- 
ture-pressure control. 

Systems operating in the range of 300 F are usually 
controlled by temperature responsive controls — in the 
same way LTHW systems are controlled. The difference, 
requiring greater care for the ITHW system, is illustrated 
in Fig. 2: for each degree rise in temperature, the ITHW 
system requires about twice the increased pressure needed 
by the LTHW system. In other words, for the same 
amount of anti-boiling pressurization the ITHW system 
will only provide about half the “temperature over-ride” 
protection afforded by the LTHW system. Since tempera- 
ture responsive controls require response time due to 
“thermal lag,” the difference is important, he said. 

This difference is very easily compensated for by in- 
creasing design operating pressure. Water at 300 F re- 
quires that its pressure be lowered to about 52.3 psig be- 
fore it will boil. Design pressures in the neighborhood 
of 100 to 125 psig will still permit use of standard equip- 
ment and will provide about the same degree of “tempera- 


ture over-ride” protection afforded LTHW systems. 


Compression Tanks Pressurize ITHW Systems 


Pressurization of the ITHW system usually is provided 
for by compression tanks. Compression tank size selection 
for the ITHW system should take into account differences 
in system water volume due to changing loads. For sys- 
tems operating with constant supply water temperatures, 
it is important to remember that, at low loads, return 
water temperature will approximate supply water tem- 
perature. Maximum water expansion volumes and system 
pressures will occur. The tank should be sized so that 
relief valve operation does not occur for this condition. 
At the same time. it must be considered that design loads 
will reduce return water temperatures, consequently re- 
ducing system pressures and anti-boiling pressurization. 
The tank must be sized so that wate boiling cannot pos- 
sibly occur at design load operation, Mr. Carlson em- 
phasized. Tank size should be considered for both con- 
ditions of operation. 

Constant pressurization, using nitrogen at high pres 
sures, is sometimes employed apparently because of 
the variations in system water volume due to load. Nitro 
gen is added to or withdrawn from the tank as required 
to maintain relatively constant pressure. Somewhat com 
plicated arrangements are provided to allow re-use ol 
the nitrogen. 

Temperature-pressure control for the ITHW = system 
can be summarized as being somewhat more critical than 
for the LTHW system. In general. the problem is solved 
by simply increasing design operating pressures, he said 
The increase in design operating pressure need not ex 
ceed pressure limitations for most standard readily avail 
able equipment for pressures 125 psig to 150 psig 

Mr. Carlson next discussed the HTHW system and 
stressed the importance of exce llent te mperature-pressure 
control in the successful operation of this system. This 


discussion will appear in an early issue 
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Sectional Committee Interprets 


Code for Pressure Piping 


SINCE the Code for Pressure Piping, ASA B31.1-1955, was last issued, the 
Sectional Committee on the Code has been asked to interpret various state- 
ments contained therein. While these Cases represent the opinion of the 
committee, they will not become parts of the Code until formal actions 


have been taken. Among the subjects covered in these Cases are: stainless 


steel piping materials for nuclear energy installations, tensile strengths of 


piping materials for various applications, safety of piping materials when 


short-time variations of pressure and temperature are encountered, where 


modular cast iron may be used, and if reinforced concrete pipe can be 


used for certain applications under Section 1 of the Code. 


Case No. 17 


This case, as published on pages 
100-101 in the March 1955 issue. has 
been annulled because the material 
discussed therein, as not being in- 
cluded in Table 1 of the Code. will 
now be handled by each code section 


individually. 


Case No. 26 


This case, which appeared in the 
November 1957 issue on page 141. 
has been re-opened with modifica- 
tions. These changes are shown in 
italics. 

Inquiry: May Types 304 and 304L 
grades of stainless steel be used for 


piping of aqueous type reactors in 


nuclear energy installations under the 
rules of Section 1 of the Code fer 


Pressure Piping? 

Reply: It is the opinion of the com- 
mittee that Types 304 and 304L stain- 
less steels may be used in nuclear 
energy installations for construction 
under Section 1. provided the follow- 


ing conditions are observed: 
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1) The materials shall at least con- 
form to one of the following speci fie a- 
tions: 

Pipe A376 
A358 
Welding fittings ASTM A403 
ASTM A182 


The minimum carbon content of 


Forgings 


Type 304 material and the maximum 
carbon content of Type 304L mate- 
rial shall be 0.035 percent by check 
analysis. 
2) If 
welds shall be inspected as follows: 
a) All longitudinal welds shall 

be fully radiographed. 
b) All welds 


shall be fully radiographed where- 


employed, all 


welding is 


circumferential 


ever possible. 

c) Where the size or configura- 
tion of the weld does not permit 
radiographing, it shall be examined 
by the fluid penetrant method. 

d) Provisions (a) through (c 
do not apply for services at or near 
the ordinary range of atmospheric 
temperatures, where these materials 
are employed primarily for their cor- 
rosion resistance, provided the piping 


is hydrostatically tested at 11% times 


the maximum allowable working pres- 
sure for the piping used. 

3) The design temperature shall 
not exceed 800 F. 

1) The allowable stress values for 


seamless materials shall be as follows: 








NOT 


tictency Of quality factors 


5) A joint factor of 0.95 shall be 
ipplied to welded construction that 


has been fully radiographed. 


Case No. 28 


This case, as published on page 
141 in the November 1957 issue, has 
been annulled because the material 
contained therein has been included 
in the latest edition of ASA B16.5. 


Case No. 33 


Inquiry: May pipe conforming to 
API Specification SLX be used under 
the rules of Section 3 of ASA B31? 

Reply: It is the opinion of the com- 
mittee that pipe meeting Grades X42 
and X52 of Specification API 5LX 
is permitted for use at a metal tem- 
perature not to exceed 300 F in re- 
fineries under Division A piping with 
the limitation that this pipe is not to 
be used in hydrocarbon service with- 
in process unit limits. 

The allowable 
pounds per square inch, for the pipe 


shall be: 


values, in 


stress 


Heating, Piping & Air Conditioning. May 1959 








S, psi, for metal temperatures in not to exceed; 
Grade 100 F 200 F 300 F 


SLX42 20,000 19,000 18,200 
SLX52 22,000 21,000 20,000 





The following weld joint factors 
are to be appropriately applied to 


the stresses given: 





Weld joint factor F 
Type of joint Basic E factor 
1) Arc or gas weld 

a) Double welded butt, as welded 0.85 
b) Double welded butt, with full 
weld penetration and joints pre 
pared as specified in Par. UW 
51 (b) of Sec. VIII of the 
ASME Boiler & Pressure Vessel 
Code 0.90* 
2) Electrical resistance weld and elec 
tric flash weld 0.85 





*F factor 1.00 if this type joint is 100 per 
cent radiographed 


Case No. 34 


Inquiry: May austenitic steel pipe 
conforming to ASTM Specification 
A376, Types 304, 316 and 347, and 
to ASTM Specification A358, Types 
304, 316, 321. 347 and 348, be used 
under Section 1 of the Code for Pres- 
sure Piping? 

Reply: It is the opinion of the com- 
mittee that austenitic steel pipe con- 
forming to ASTM Specification A376, 
Types 304, 316 and 348. and to 
ASTM Specification No. A-358, Types 
304. 316, 321. 347 and 348, may be 


used for conventional service under 


Section 1 of the Code for Pressure 
Piping with the allowable stress val- 


ues shown in Table 1. 


Case No. 35 


Inquiry: Table 2A of the Code for 
Pressure Piping (ASA B31.1-1955), 
Section 1, lists pipe to ASTM Specifi- 
cation A-155, but does not specify 
flange or firebox quality. What was 
intended ? 

Reply: It is the opinion of the 
committee that firebox quality is in- 
tended, and that the allowable stress 
values and footnote listed should re- 
place the values listed in the 1955 


edition. 


Case No. 36 


Inquiry: In Par. 123 of ASA 
B31.1-1955 relative to short-time var- 
iations of pressure and temperature, 
how should these variations be 
treated ? 

Reply: It is the opinion of the com- 
mittee that Par. 123 should read as 
follows: 

*123. Variations in Pressure and 
Temperature. 

“(a) Piping systems shall be con- 


sidered safe for operation if the maxi- 


Stress values for Cz 


mum sustained pressure and temper- 
ature on any part do not exceed the 
design pressure and temperature 
under this Code for all component 
parts of the system. It is recognized 
that variations in pressure and tem- 
perature inevitably occur and, there- 
fore, the piping system shall be con- 
sidered safe for occasional operation 
for short periods at higher than the 
design pressure and temperature. 

“(b) Either pressure or tempera- 
ture, or both, may exceed the design 
values if the stress in the pipe wall 
calculated by Formula 1, Par. 122, 
using the maximum expected pressure 
during the variation does not exceed 
the S value allowable for the maxi- 
mum expected temperature during 
the variation by more than the fol- 
lowing allowances for the periods of 
duration indicated: 

“Eke 4 p to 15 percent increase 
above the S value during 10 percent 
of the operating period; 

**(2) Up to 20 percent of the 
S value during 1 percent of the oper 


ating period.” 


Case No. 37 


Inquiry: The June Mechanical En 


gineering on page 119 contains a 








Table for Case No. 35 





> Cr, Y2 percent Mo steel 
percent Cr, Y2 percent Mo stee 

14%, Cr, Y% Mo steel 

2% percent Cr, 1 percent Mo steel 





*The values tabulated apply to firebox quality material and 


be increased by the ratio of 0.95 divided by 0.90 
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proposed revision of Par. P-23(a) 
and (b) of Section I of the ASME 
Boiler and Pressure Vessel Code rela- 
tive to C factor. Is similar action con- 
templated for Par. 122, Section 1 of 
ASA B31.1-1955? 

Reply: It is the opinion of the com- 
mittee that Par. 122, Section 1, ASA 
B31.1-1955 should be changed as fol- 
lows: 

Par. 122(a), change the definition 
of C to read: 

“C = allowance for threading and 
minimum structural — stability, in 
inches.” 

Par. 122(b), revise to read: 

“(b) The values of C listed below 
do not include any allowance for cor- 
rosion and/or erosion, and addition- 
al thickness should be 


where they are expected. The allow- 


provided 


ance for threading and minimum 
structural stability are not intended 
to provide for extreme conditions of 
misapplied external loads or for me- 
chanical abuse. 

“The value of C in Formula 1 
shall not be less than that given for 


the material in the following list: 





Value of 
( 


Depth of thread 
Depth of groove 
plus 1 4 


0.065 


0.000 


0.000 





Case No. 38 


Inquiry: May piping components 
made of nodular cast iron and to the 
dimensions of ASA Standards B.16.1, 
B.16b and B.16.5 be used in con- 
struction under the jurisdiction of 
Sections 1, 2, and 3 of the Code for 
Pressure Piping (ASA B31.1-1955) ? 

Reply : It is the opinion of the com- 
mittee that, pending the completion 
of studies now in progress in Section- 
al Committee B16 and B31, nodular 
cast iron components made of ma- 
terial conforming to ASTM specifica- 
tion A395-56T may be used under 
the Sections indicated in the inquiry 


under the following conditions: 
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1) Components whose dimensions 
conform to ASA B16.1 and B16b may 
be used at the following maximum 
pressure-temperature ratings at tem- 
peratures between — 20 F and 650 F: 





Dimensions used Maximum rating 


Class 125 C.I. 80 percent of 150 Ib 
(B16.1) carbon steel (B16.5) 

Class 250 C.I. 80 percent of 300 Ib 
(B16b) carbon steel (B16.5) 

150 to 600 Ib 80 percent of carbon 
stee inclusive steel rating 





These ratings are applicable to 
valves, providing that the valves in 
other respects merit these ratings. It 
is recognized that components made 
to the Class 125 and Class 250 stand- 
ards or to API Standard 600 may be 
heavier than those made to the 150 
lb and 300 Ib standards, respectively. 
In the case of these heavier compo- 
nents, the additional wall thickness 
may be considered as additional cor- 
rection allowance. 

2) Until further experience is de- 
veloped, the pressure at operating 
temperature shall not exceed 1000 psi. 
3) Welding of the components is 
not employed in fabricating them in 
an assembled system. 

1) They shall not be used in lethal 
service, as defined in each of the Sec- 


tions indicated in the inquiry. 


Case No. 39 


Inquiry: May Type 304 stainless 
steel be used in nuclear energy instal- 
lations handling liquid sodium and 
sodium-potassium mixtures under the 
rules of Section 1 of the Code for 
Pressure Piping (ASA B31.1-1955) ? 

Reply: It is the opinion of the com- 
mittee that Type 304 stainless steel 
may be used in nuclear energy instal- 
lations handling liquid sodium and 
sodium-potassium mixtures for con- 
struction under Section 1, provided 
the following conditions are ob- 
served: 

1) The materials shall at least con- 
form to one of the following specifica- 
tions: 

Pipe ASTM A376 
ASTM A358-561 
ASTM 403 
ASTM A182 
The minimum carbon content of all 


Welding fittings 
Forgings 


material shall be 0.035 percent by 
check analysis. 


Heating, 


2) If welding is employed, all com- 
pleted welds shall be inspected as fol- 
lows: 

a) All longitudinal welds shall 
be fully radiographed. 
b) All 


shall be fully radiographed where- 


circumferential welds 
ever possible. 

c) Where the size or configura- 
tion of the weld does not permit ra- 
diographing, it shall be examined by 
the fluid penetrant method. 

3) The allowable stress values for 
seamless materials shall be as follows: 





Temperature F 


20 to 100 
200 
300 


40 





1) A joint factor of 0.95 shall be 
applied to longitudinal welds which 
have been fully radiographed. 


Case No. 40 


Inquiry: Section 1 of the Code for 
Pressure Piping (ASA B31.1-1955) 
does not mention reinforced concrete 
pipe. May such piping be used under 
Section 1? 

Reply: It is the opinion of the com- 
mittee that, although the Code does 
not contain rules for the design of 
reinforced concrete pipe, pipe com- 
plying with the following specifica- 
tions may be used for service water 
and condensing water systems at 43 
psi and below at the ratings assigned 
in the specifications: 

AWWA C-300 
Water Pipe—Steel 
Prestressed 

AWWA C-301—Reinforced Concrete 
Water Pipe—Steel Cylinder Type—Pre- 
stressed 

AWWA C-302 
Water Pipe 
stressed 

Federal Specification SS-P-381 Pipe 
Pressure, Reinforced Concrete, Pretensioned 


Reinforcement (Steel Cylinder Type). = 


Reinforced Concrete 
Cylinder Type—Not 


Reinforced Concrete 


Noncylinder Type—Not Pre- 
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“A REFRIGERATING compressor depre- 
ciates with every revolution.” 

This statement was made to me by 
the chief engineer of a firm of archi- 
tects and engineers back in 1928. At 
that time we were trying to get him 
to approve a compressor speed of 
125 rpm on a_ horizontal carbon 
dioxide compressor when his specifi- 
cations called for 90 rpm. What a fast 
road we ve traveled since then! 

Prior to the advent of fluorinated 
hydrocarbon refrigerant compressors, 
ammonia and CO compressors were 
limited in piston speed and recipro- 
cating speed, due chiefly to lubrica- 
tion and valve operation problems. 
The advent of the ammonia vertical 
single acting unit permitted speeds 
in the general range of 300 to 400 
rpm. That was considered fast. 

Horizontal compressors of the am- 
monia or CQO, type ran at speeds 
from 90 to 150 rpm. Then, vertical 
double-acting CO. units were devel- 
oped for direct connection to syn- 
chronous motors and a speed of 377 
rpm was considered about tops. 

Compressor weights were high at 
these low speeds. Just as a rough fig- 
ure. the weight of a 10 ton CO, hori- 
zontal compressor with motor, fly- 
wheel. and condenser was around 
5000 Ib. or 500 Ib per ton of cooling 
capacity. Vertical ammonia machines 
ran somewhat less. but were in the 
range of 300 to 400 Ib per ton. 

With the development of the flu- 
orinated hydrocarbon _ refrigerant 
compressor in the early 1930°s—with 
and fast acting 


its low pressures 


valves—speeds were increased until 
now we have many simple direct- 
connected compressors operating at 
1750 rpm and other type units go- 


ing up into 4000 to 5000 rpm. Lubri- 
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What Price Speed? 


cation improvements have been made 
accordingly. 

It is interesting to note that today’s 
10 ton refrigerant No. 12 compressor, 
complete with hermetic motor and 
water cooled condenser, weighs only 
about 500 lb. This is just 50 lb per 
ton, or one-tenth the weight of the 
1932 compressors. 

Of further interest is that the cost 
per ton of cooling capacity is about 
the same, strange as that may seem. 
In other words, we could buy a 10 
ton compressor in the 1930's for about 
$1000. or 20c per lb. Now the same 
capacity unit costs about the same, 
but is $2.00 per lb of weight. This 
shows the difference in the cost pet 
pound of the refrigeration system o1 
refrigeration compressor or its com 
ponents. due to what is called “con- 
trolled inflation.” 

Let's get back to the chief engi- 
neers remark. There may be some 
thing to what he said. Certainly it’s 
true that the slow speed compressors 
plugged along vear after year, day 
after day without showing any signs 
of getting tired. Bearings wore loose. 
valves required replacing or grinding 
or new springs, piston rings had to 
be replaced from time to time. and 
sometimes cylinders had to ber 
bored. But. in general, this compres- 
sor was capable of being serviced 
and maintained and kept in running 
condition year after year. 

To illustrate this, in Cleveland 
there are a few installations left of 
the horizontal CO 


that were installed before 1920. \ 


compressor type 


hotel installation, for example, was 
installed in 1916 and its compressors 
are still giving useful service after 
13 vears. 


True, they're big and cumbersome 


. May 1959 


and eventually will be replaced with 
more modern high speed equipment. 
But until they are replaced, they have 
done useful work and have been kept 
in repair at reasonable cost. 

On the other hand, the high speed 
compressor has given trouble from 
time to time due to failure of lubrica- 
tion, particularly on the refrigeration 
slugging problem whereby wet liquor 
coming back interfered with lubri- 
cation and caused excessive weal 

Sometimes refrigerant coming back 
to what 


would damage the machin 


we called “scrambling.” whereby pis- 
tons, valves, and other components 
were damaged beyond repair and the 
entire compressor had to be replaced. 
Just last summer we had to replace 
a 20 ton compressor which “scram- 
bled.” It’s not too uncommon in the 
high speed machines to have auto- 
matic control failures causing high 
speed weal and damage Lhe re pl ice 
ment exchange price was over $2000 
That’s just the bare compressor with- 
out the condenser or the motor o1 
the drive. 
Phat’s the price yo 
Certainly no one 
heavy, cumbersom 
pressors when vou « 
fast. high speed ones. | 
makes the low speed m 
more except hor sper 
duty. where there are 
who preter the opel 
reciprocating Compressors 
So much for the trer 
e! speed, li rhtes weight 
space, ind more automati 
The trick is to keep 
nents balanet 
weights. and costs per 
and per pound oO 


next decade brit 





Heat Outdoor Air For Nickel Mine 


By Recovery Heat Exchange System 


Air exhausted from mine is passed over large coil through 
which water is circulated. Heated water then goes through 
another coil which heats incoming outdoor air. System 

has proved to be successful in underground mining, and 


also has possibilities for use in other underground areas. 


WATER HEATING TOWER | 
~ “ . ae as. 


[ee ene an 
/ FRESH AIR RAISE | 
125,000 CFM RETURN AIR RAISE 

im er 50,006 FM -6I°F 


. £0U, 000 
Senate 4 
YV 


CUTAWAY SKETCH shows Creighton mine's unique heat exchange system. On left is fan house with air heater coil installed 


in opening in west wall. Over it is superimposed an impression of circular concrete outdoor air shaft through which heated out- 
door air is pumped underground. Return air raise, or shaft as referred to in text, from underground leads into water heating tower 


at right, in which are installed fill racks through which water filters while being heated 
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AIR HEATER COIL, consist- 
ing of 840 vertical tubes, is in- 
stalled in opening in one wall 
of fan house. Openings in two 
other walls of fan house allow 
unheated outdoor air to reach 
fan during warmer eight months 
of year 


Inte 


BY JAS. G. RUTHERFORD 
rnational Nickel Co. 
of Canada, Ltd. 


A UNIQUE heat exchange system, in- 
stalled at the junction of two adjacent 
airways. is used to heat outdoor air 
supplied to the upper mining levels 
of the Creighton mine in the Sud- 
bury Basin in northern Ontario. 
Canada. 

The required heat is obtained by 
cooling the return air exhausted to 
the surface from a deeper section of 
the mine. 

The proximity of the air intake 
to the junction of the return air shaft 
suggested the possibility of installing 
a heat exchanger between the two 
airways. More than 114 times the 
7.2 million Btu per hr required to 
heat the outdoor air from 20 to 
10 F is obtained when the return ait 
is cooled from 61 F to 40 F. 

The temperature at the surface 
during the four winter months. De- 
cember to March, averages 15 F, and 
the minimum temperature is about 

x0 F, 
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There are two separate under- 
ground mining operations at Creigh- 
ton. Between the surface and _ the 
1500 ft level, a large tonnage of dis- 
seminated ore overlying the original 
workings is mined by panel caving. 
On the lower levels. the higher grade 
ores are mined entirely by the 
square-set method. This is the mine’s 
deepest operation, with the lowest 


level 5425 ft below surface. 


Ventilate Each Area Separately 


A separate ventilation system has 
been installed for each mining area: 

The lower, or square-set, mining 
area is ventilated by a push-pull sys- 
tem. Both the intake and exhaust fans 
are located underground, but above 
the mining zone. 

Outdoor air is drawn from the sur- 
face through the open pit and the 
footwall workings into the main in 
take airway, 600 ft below the surface. 
Most of the outdoor air is supplied 
from the intake to the lower produc- 


tion levels. and the air then moves 
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upward through the stoping blocks. 

Exhaust air is drawn into the re 
turn system near the top of the min 
ing areas. The underground exhaust 
fan delivers 250,000 cfm to the main 
return air shaft, 17 ft in diameter, 
surface. Air 


reaches the surface at 61 F saturated. 


which rises to the 


The slusher drifts in the upper, ot 
caving, mining area are ventilated 
primarily by an exhaust system. This 
vertical exhaust fan handles 300,000 
cfm. 

An outdoor air system. with a sur 
face fan and a passageway 120 sq 
ft in cross-section, supplie s more than 
half of the air directly to the mine 
via the service connections. The bal 
ance is drawn down from. surface 
through the caved ore and the box 
holes by the exhaust fan 

The intake fan is an 84 in. di 
ameter axial flow fan mounted vet 
tically on the concrete collar of the 
air shaft. The fan imp ler. which has 
adjustable pitch blades, is mounted 
on the downward shaft extension of 


the 150 hp, 720 rpm vertical motor. 
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How Other Sudbury Basin Mines Are Heated 


Various types of systems are used to heat Inter- 
national Nickel’s five mines in the Sudbury district. 
Aside from the Creighton installation, these are: 

1) At two of the mines, steam blast coils are used 
in the discharge duct of the intake fan. The larger 
installation consists of seven 30 X 60 in. single-row 
coils. Steam is supplied at 35 psi, and the coils are 
rated to heat 110,000 cfm of —20 F outdoor air to 
30 F. The volume of air supplied to the coils and 
through a bypass above the coils is controlled ther- 
mostatically using motor operated dampers. The fan 
speed is reduced during sub-zero periods. 

2) A direct transfer, oil fired air heater, rated at 
7 million Btu per hr is used at one mine. The burner 
modulates from one-quarter to full fire and cuts on 


and off automatically, depending on the outside tem- 
perature. Fan volume is kept constant over the heat- 
ing period, at 125,000 cfm. 

3) At one intake, where it is necessary to supply 
500,000 cfm during the winter to maintain a posi- 
tive delivery in ore excavating areas partially mined 
through to the surface, the outdoor air is heated in 
two large shafts which form part of the intake 
system. Water is sprayed at the top of the shafts so 
as to form ice in the cold air. The latent heat of 
freezing is the main source of heat transferred to 
the air. During sub-zero periods the maximum vol- 
ume of water sprayed exceeds 500 gpm, and the 
total heat supplied to the outdoor air is 25 million 


Btu per hr. 











The fan will handle a maximum of 
200,000 cfm at 4 in. WG; during 
the winter its performance is reduced 
to supply 125,000 cfm at 2.5 in. WG. 


Water Heated, Cooled in Coils 


The heat exchanger consists of two 
units, one at each air shaft. Water is 
heated by direct contact with the re- 
turn air in a tower adjoining the 
stack on the shaft. At the outdoor air 
shaft the air is heated as it is drawn 
through a large water coil that oc- 
cupies one wall of a building con- 
structed over the intake fan. 

Water is circulated between the 
two units through 10 in. insulated 
pipelines by a 30 hp pump handling 
1400 gpm. The pump draws warmed 
water from a sump below the tower 
and supplies it to the coil; the water 
circulates through the finned tubes of 
the coil at high velocity and the 
cooled water is returned to the top of 
the tower. 

Except for this resistance of the 
two units to air flow, which is equiva- 
lent to 40 hp, the power to the pump 
is the only energy required to operate 


the heat exchange system. 


Tower Sump Holds 19,000 Gal 


A concrete sump, constructed par- 
tially below ground level beside the 
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concrete collar of the return air shaft, 
is the foundation for the water heat- 


ing tower adjoining the exhaust stack 
over the shaft. The sump has a ca- 
pacity of 19,000 gal of water. The 


tower is 25 ft square and 24 ft high. 

The return air is directed into the 
lower section of the tower, through 
an opening 8 ft high and 24 ft wide, 
by closing stainless steel dampers in 
the exhaust stack on the return air 
shaft. The air rises through the 
tower and discharges out the top 
through spray eliminators. 

The resistance of the tower to air 
flow is overcome by the underground 
exhaust fan. The tower was designed 
for an original volume of 200,000 
cfm. 

With the present volume of 250.- 
000 cfm, the dampers are not closed 
tightly during the winter and approx- 
imately 25,000 cfm exhausts directly 
through the stack. 

Cold return water from the air 
heater coil is delivered to the top of 
the tower through a 10 in. insulated 
pipe and distributed over the tower 
area through a system of rectangular 
wooden troughs. 

The temperature of the water is 
increased up to 9.5 F deg as it passes 
through the tower, and the return air 
is cooled a maximum of 11 F deg. 

In cooling the saturated air, over 


7 gpm of water vapor is condensed. 


To prevent a buildup in the acidity of 
the water, 21 gpm of water is drained 
off the return pipe through a 4 in. 
drain line. and the difference is made 
up with fresh water supplied to the 
sump, controlled by a float valve. 
The circulating pump is located in 
a concrete well at the low end of the 
sump and is operated with flooded 


suction. 


Reduce Outdoor Air Volume 


The outdoor air heating coil is lo- 
cated against one wall of a brick tile 
building that houses the vertical fan 
on the intake to the caving area. The 
building is 20 & ft and 20 ft high, 
with a flat concrete floor slab. An 
electrical control room, 6 9 ft and 
10 ft high, adjoins the fan house. 

There is a large opening in each of 
three walls of the building. Two of 
the openings, in opposite walls. allow 
unheated outdoor air to reach the fan 
during the warmer eight months of 
the year, the flow being controlled by 
manually operated louvers. The third 
opening is the entry for outdoor air 
passing through the heater. In winter, 
the fan volume is reduced from 200.- 
000 to 125,000 cfm, and all the air is 
drawn through the heater. 

The air heater is 17 ft. 3 in. wide 
and 12 ft high, and is supported 7 ft 


above ground level against the out- 
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WATER HEATING TOWER 
houses 19,000 gal capacity 
water sump. Temperature of 
water is increased up to 9.5 F 
deg as it passes through tower, 
and return air is cooled a max- 
imum of 11 F deg 


side of the wall at the openings. The 
heater consists of 840 vertical tubes, 
5 in. OD and 10 ft, 2 in. long, set in 
eight rows in a heavy steel frame 
which is constructed in six sections 
with 140 tubes per section. 

The warmed water is pumped to 
the supply side of the bottom header, 
up through the 420 tubes (eight 
rows) in the three sections on that 
side of the coil, across the top header, 
and down through the 420 tubes in 
the other three sections to the return 
side of the bottom header. The cooled 
water discharges through the return 
pipeline to the top of the water heat- 
ing tower. 

The velocity in the tubes is 5 fps. 
Thus, the 


water makes one pass 


through the tubes in 2 sec, 


giving a 
total time of 4 sec in the air heatet 
tubes per circuit. The air resistance 
across the heater, 0.8 in. WG, is over- 
come by the intake fan. 


Guard Against Freeze-up 


To prevent freezing in the coil 
tubes in the event of pump failure, 
the intake fan and the pump motors 


are wired so that the power to the fan 


is cut off when the pump stops. 
Both the supply and return pipe- 
lines are sloped downward toward the 
pump so that the water can drain 
quis kly 


pump to the sump, and there is a by- 


from the coil through the 


pass with check valve from the dis- 
charge line to the supply line to drain 
the return side of the system. Two 
vacuum breaker valves above the top 


header permit quick drainage from 


+ 


the coil when the pump stops. t 





UN Reports on New Energy 


Two RECENT United Nations’ survey 
reports concern the problems of en- 
ergy development from both existing 
and new sources, The reports were 
prepared by the UN Secretariat at 
the request of the Economic and So- 
cial Council and were considered by 
the Council at its last session in 
Mexico City, which opened April t. 

Progress of the last two vears in 
developing applications of solar, 
wind, and geothermic energy is re- 
ported in the study. 

In a summary of recent develop- 
ments, the report says that direct con- 
version of solar energy to electricity 
by means of solar batteries and by 


thermo-electric converters is rapidly 
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being advanced. Work also continues, 
though at a lesser rate, on use of 
solar energy in steam generation. 
air conditioning, refrigeration. and 
water distillation. 

In the field of wind power, the 
past two years has been a period of 
“consolidation and of transition from 
experimentation to applied research 
and commercial use.” In underdevel- 
oped countries, wind power surveys 
have led to the installation of the first 
modern wind power plants. 

In regard to geothermic power 
(natural steam and hot water). th 
report notes that production of elec- 
tricity from this source—limited two 


vears ago to activity in Italy—is be- 
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Sources 


ing started in other countries rhe 


greater interest in this source of 
power is also reflected in the search 
for new geothermic fields 

Phe second re port, a compre hensive 
review of energy development prob- 
lems, points out that the importance 
of energy as a basic factor in eco- 
nomic development has received in 
creasingly wide recognition. 

The survey contains chapters on 
eeneral energy proble ms, convention 
al fuels. nonconve ntional enerey, and 
other technical problems. Three an- 
nexes describe the relevant UN serv- 
ices, those of specialized agencies and 
of other international organizations 


active in the energy field 














Follow These Steps to Build 


Profits Through Maintenance 


DeLong. 


plant engineer, Exide Industrial Div., Electric Storage 


MatinTenance builds profits, said Arthur F. 


Battery Co., Philadelphia, speaking at the recent Plant 
Maintenance & Engineering Conference in Cleveland. 
Fifty dollars saved through maintenance may be worth 
$1000 in orders, he said. 

To realize these savings, the broad approach must be 
taken. The first step, in an existing or a prospective plant. 
is to prepare single line drawings of the points of utiliza- 
tion for each of the services distributed in the plant. These 
would locate each piece of consuming equipment. In the 
existing plant, existing pipelines and duct systems, in- 
cluding their sizes, will be shown. Operating department 
boundaries should be included on the preliminary layouts. 

Location of process exhaust hoods and volumes of air 
exhausted should be carefully spotted on the heating plan. 
This will permit makeup air units to be properly located 
to prevent drafty conditions. 

At each point of use for items such as hot and cold 
water and steam, the state of the material supplied after 
completion of the process should be noted. 

For example, is the water contaminated? If so, with 
what? What effect will there be on waste piping? Are 
the wastes valuable? Or must they be neutralized? 

Remember, the first step in planning a waste disposal 
system is to reduce the volume of the wastes to be treated 
by preventing dilution, he said. 

Is the water warmed? If so. how much? How much 
warming can be tolerated? Can warmed water of ample 
supply be used for further cooling needs, or in process? 
Can heat be reclaimed for preheating process water? 
Even if contaminated with chemicals or solids. plate-coil 
heat exchangers can reclaim much heat with minimum 
maintenance cost. 

Cooling water can be run through air compressor after- 
coolers, then to continuous blowdown heat exchangers. 
The warmed water then goes through air compressor 
jackets. The warmed water can be used this way in 
greater volume, which reduces condensation. The water 
outlet temperature is maintained at about 130 F at his 
plant. It is then used as boiler feedwater, and extra stor- 
age capacity built into feedwater heaters absorbs surges 
without waste. Surplus is bypassed ahead of the heater. 

Does the water go into the product or is it used for 
spray cooling ? Do wastes go into leaching ponds? Is 
water lost by evaporation from hot processes? 


If water is required, which points require potable 





water and which do not? Can you dam a stream or drill 
a well and obtain water at low cost? And by using re- 
charge wells with uncontaminated water, large volumes 
can be withdrawn without depleting supply. 

When considering needs for heating and cooling, look 
closely for processes that require cooling, and others that 
require heating nearby, he advised. Would a warm rinse 
help? For example, he found a cooling tower being used 
to cool mold cooling water, while on the floor below, 
steam was being used to heat fresh water in a rinse tank. 

When figuring water needs, consider every way to 
avoid excessive use: recirculating water in a tank to ob- 
tain increased turbulence; installation of orifices in unions 
to prevent oversupply ; introduction of water to the bot- 
toms of tanks to prevent short-circuiting; solenoid valves 
tied in to the process to shut off water when not in use. 
In a cooling installation, recycling permits use of water 
to be confined to that needed for makeup. You will have 
to treat your makeup to avoid scaling and maintain 
proper pH and cleanliness, but with limited makeup, the 
cost for this is not prohibitive. 

Use of multiple cascaded rinse water tanks is an ex- 
tremely valuable and effective way to reduce consump- 
tion of water. and with it. the cost of waste treatment. Re- 
claiming of chemicals or waste products can be rendered 
much less costly and more effective by enabling the vol- 
ume to be greatly reduced and concentration increased. 

Now that the uses of the various services have been 
analyzed, and the processes checked for possible re-use 
or conservation measures. we have made several gains. 
he said. We have removed most of the waste. We have 
developed standards of use quantities which can be used 
for control purposes. And by knowing the amounts of use 
and their location, we can intelligently plan for the in- 
stallation of meters which will permit policing of the 
budgeted amounts. he stated. 

Remember. nothing is as ineffective. insofar as control 
is concerned, as a charge which cannot be substantiated, 
and in which improvement cannot be measured, he con- 
tinued. How many firms make monthly charges to depart- 
ments by allocation of total usage by percentage of total 
used? Although a good rule of thumb is to use a meter 
when the annual usage in the area is 10 times the in- 
stalled cost of the meter, where heavy use over standard 
consumption is possible, a lesser figure is justified. 

Some other methods his plant has used to decrease 


utilities expenditures for steam and heat are: 
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STEAM SPECIALTY ITEMS should always be accessible for 
testing, servicing. Here, L. E. Smith, superintendent of mainte- 
nance for Exide Industrial Div., checks trap operation using 
portable pyrometer 


1) Keep steam pressure down to the minimum re- 
quired. Radiation losses are reduced, expansion stresses 
less. and leakage losses lowered. Through closer con- 
trol, his plant was able to reduce operating pressure 
from 175 to 105 psi. 

2) Insulate roofs, walls. and pipes (1 ft of 214 in. 
pipe uninsulated wastes $2.50 worth of steam per day 
much over the cost of insulation). And don’t forget 
flanges, valves. and fittings; their exposed area is the 
equivalent of far more than their actual length. 

}) Shut off steam to dead pipes to save radiation 

4) Keep heating surfaces clean and unimpeded. in- 
cluding filters. 

5) Trap coils individually and return the condensate 

6) Flash high pressure condensate into low pressuré 
mains through flash tanks, saving the excess heat loss 
back to the boiler room. 


7) Consider electric heat for small uses in remot 
locations: use high temperature oils to obtain the ever 
heating characteristic of steam. (We found ourselves 
using several hundred pounds per hour to keep lines hot 
to supply steam to a remote location requiring about 30 
Ib per hr. he related.) 

8) Provide test tees on traps to permit testing. 

9) Provide boiler water treatment to prevent foaming 
and carryover. 

10) Develop heating standards from actual test: pres 
sure, the number of heaters required at varying out- 
door conditions. and the hours of operation needed undet 
these conditions. 

11) Use thermostatic control of heaters and timers to 
give night and weekend setback. Proper thermostat set- 
tings are important. 

12) Conduct a campaign to keep doors and windows 
closed. Use electric eve openers with time-delay closing. 
Repair leaky sash. Replace broken doors and windows. 

13) Reduce heat in unused areas. 


14) Use inlet ducts to heaters from floor level. anc 
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LOCATIONS of process exhaust hoods should be spotted on 


building heating plans. Damper in duct, being manipulated by 
Mr. Smith, closes off exhaust when process is shut down, thus 


saving needless waste of heated air 


use downblow heaters in high ceiling areas to reclaim 
ceiling heat. 

15) Have proper, unimpeded, and overlapping flow 
pattern from heaters. Provide for re-use of heated or 
cooled air. 

16) Make use of zoning and shutoff for reduction of 
heat to areas occupied only part of the time 

17) Provide local supplementary heat in remote areas 
or rooms occupied during setback periods 

18) Conduct periodic maintenance checks of traps 
vacuum leaks. and reducing valves 

19) Keep ventilation exhaust set to minimum requir 


ments. and turn off ventilation when not required 


Cut Compressed Air Costs 


Compressed air costs have been reduced by 

1) Using two-stage compressors. cutting off 
tace units first as load decreases. and low pressure 
where high pressure is not needed. 
2) Reducing pressure in the system to th 
ind reducing pressure on weekends. Leaks 
the square root of the pressure. 


>) Movine receive! ind 


ympressor su 


cools I lo ations 


1) Keeping inlet filters clean 

5) Using ample pipe sizes to ivoid pressure 

6) Using separators and moisture traps 

7) Checking leaks by timing compressor on cycle dut 


ing plant shutdown periods 


How to Save on Fuel 


lo save gas and other fuels. he said 
1) Use gas savers on torches 
Make combustion efficiency tests on furnaces 
Replace on-off controls with modulating controls 
Replace open burners with fully enclosed burners 


Preheat combustion air with heat from flue gas 








By applying these principles of conservation to all 
utilities, excess use can be eliminated. With proper meter- 
ing, an incentive to conserve is provided, and by analyz- 
ing needs, an economical, flexible distribution system can 
be laid out, with due attention to looping, future loads, 
and pressure drop. If drawings are kept up to date, addi- 
tional branches can be added in a logical manner, and 
the effect on metering planned. 

Remember, low or high utility maintenance costs are 
built into a system when it is designed and erected. Errors 
at this stage can plague you for years into the future. Cost 
cutting in an initial installation can prove quite costly in 
the long run, 

Provide isolation valves so that servicing can be done, 
or branches added at a later date without shutting down 
whole areas. One shutdown will equal the cost of many 
valves. 

Provision of sufficient instrumentation pays off. Pres- 
sure gages located at intervals along mains help solve 
many problems. Recording flow, current, pressure, and 
temperature meters save time and disclose unexpected 
facts when problems arise, but provision must be made 


in advance for installation when needed. 


Causes of High Piping Maintenance Costs 


Some of the items to which excessive piping mainte- 
nance costs can be traced. and which can often be de- 
signed or built out of the system, are: 

1) Interior corrosion from oxygen, CO», or the mate- 
rial carried. For example, if valves won't hold, check 
them to see if condensate can accumulate and cause 
oxygen corrosion. 

2) Corrosion from exterior sources sweating. at- 
mosphere, electric currents, corrosive materials in which 
pipe is buried. 

>) Erosion from high velocities. entrained solids. or 
droplets. 

1) Creep, due to high stresses in bolts. or insufficient 
support. 

5) Initial misalignment stresses. 

6) Temperature-induced stresses, bending. misalign- 
ment, transfer of loads due to expansion of risers, or un- 
lubricated expansion joints. 

7) Insufficient supporting or improperly designed sup- 
ports, and loose or binding supports. 

8) Excessive pressure or temperature. 

9) Sags, water hammer, vibration, and shock. Con- 
siderable trouble can be expected if pipe supports are not 
examined from time to time, loose supports tightened up, 
and sags which produce liquid pockets removed. 

10) Improper selection of valves or fittings. 

11) Leaks not promptly repaired or detected. 

12) Dirt, gloves, banana peels, welding icicles, carry- 
over, scale in pipes. 


13) Improper trade procedures during installation. 


Correction of the improper installation requires proper 


training and supervision. Many mechanics, particularly 


in small plants, have received their ratings through 
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seniority, and have never taken a formalized training 
program that emphasizes proper tools and techniques. 
Films and booklets to help solve this problem are avail- 
able free of charge from various sources. 

Some improper installations are suggested in the list of 
items just given — insufficient support, pitch, selection of 
valves. Some other common malpractices include: valves 
placed with pressure on wrong side of discs; valves in 
vertical lines that carry settling sludges; wrenches applied 
to wrong side of valves; pipe threads entering valves or 
fittings too long; improper placement of dope; bolting up 
misaligned pipe; gesket inside diameters projecting into 
pipe; packing overtightened instead of replaced. 

Future maintenance must be considered when an in- 
stallation is made, so if valves are installed stem down, or 
where not readily accessible for operation, and if insula- 
tion is installed at flanges or valves so that it cannot be 
readily removed for maintenance and bolt tightening or 
inspection, trouble can be anticipated. 

If test tees, unions, dirt legs, strainers, ample drip 
pockets and traps are not provided in the design, because 
of cost cutting, then insufficient specifications, neglect, or 
high costs are bound to follow. 

Consider servicing needs. Are traps or reducing valves 
accessible for testing and servicing? A common cost- 
cutting practice employed today is the construction of 
traps with nipples to a standard overall length and with 
half-unions installed, so that traps can be replaced in an 
instant, he said. Other cost cutting methods include the 
use of angle valves, union valves, and fittings to reduce 
the number of fittings and, as a result, sources of leaks. 

The cost of small leaks can grow to astronomical pro- 
portions. One drop of water each two seconds will fill 
twelve 55 gal drums in a year. A 1/32 in. diameter pin 
hole in a 60 lb water line will waste 7500 gal. If hot 
water, the volume wasted may be three to four times 
more valuable. A 1/16 in. diam leak at a joint in a 100 
psi air line will lose 6 cfm, at a cost of $175 per year. A 
group of these spotted throughout the plant can keep an 
extra compressor in operation. 

His plant recently inspected oxygen distribution lines 
with leak detector fluid squirted at every fitting. Al- 
most one-third of the total number of joints were leaking 
minute to moderate amounts of this expensive commodity. 

Steam leaks are also exorbitant. Moderate or high pres- 
sure steam leaks may evaporate immediately and be un- 
detectable in noisy areas. He said he had seen valve in- 
teriors cut an inch deep from a long standing leak, and 
flanges and expansion joints grooved to almost the full 
depth of the metal from neglected leakage in out-of-the- 
way places. A 1/16 in. diam steam leak may cost $100 
per year, but the excessive humidity and temperature re- 
sulting may promote corrosion and deterioration of 
electrical installations in surrounding areas of even 
greater consequence. 

The return on the investment in repairing leaks, it can 
be seen, may be much more profitable than putting the 
same amount of labor in product manufacture, he con- 
cluded. == 
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Directory of Addresses for 
Engineering Societies, Associations 


Acoustical Society of America. 335 E. 45th St., New York 
i oes 

Air-Conditioning and Refrigeration Institute, 1346 Connec- 
ticut Ave., N.W., Washington 6, D. C. 

Air-Conditioning and Refrigeration Wholesalers, 1500 W. 
Third Ave., Columbus 12, O. 

Air Cooling Institute, P.O. Box 2121, Wichita Falls, Tex. 

Air Distribution Institute, 2130 Keith Bldg., Cleveland 
15, O. 

Air Filter Institute, Box 9325, Washington 5, D. 

Air Moving and Conditioning Association, Inc., 2159 
Guardian Bldg., Detroit 26, Mich. 

Air Pollution Control Association, 4400 Fifth Ave., Pitts- 
burgh 13, Pa. 

Air Pollution Foundation, 2556 Mission St., San Marino, 
Calif. 

Aluminum Association, 420 Lexington Ave., New York 17 


~ 


American Concrete Institute, 22400 W. Seven Mile Rd.. 
P.O. Box 4754, Redford Sta., Detroit 19, Mich. 

American Foundrymen’s Society, Golf and Wolf Rds., Des 
Plaines, IL. 

American Gas Association, 420 Lexington Ave., New York 
iz, 3 ¥. 

(American Industrial Hygiene Association, 14125 Prevost, 
Detroit 27, Mich. 

American Institute of Architects, 1735 New York Ave., 
N.W., Washington 6, D. C. 

American Institute of Electrical Engineers, 33 W. 39th St., 
New York 18, N. Y. 

American Institute of Plant Engineers, P.O. Box 185, Bar- 
rington, IIL. 

American Institute of Supply Associations, Inc., 402 Albee 
Bldg.. W ashington, D. C. 

American Meteorological Society, 3 Joy St., Boston 8, Mass. 

American Nuclear Society, 86 E. Randolph St., Chicago 
1, 0. 

American Society of Agricultural Engineers, 420 Main St., 
St. Joseph, Mich. 

American Society for Engineering Education, University of 
Illinois, Urbana, Ill. 

American Society of Heating Refrigerating and Air-Con- 
ditioning Engineers, Inc.. 62 Worth St., New York 13, 
N. Y., and 234 Fifth Ave., New York 1, N. Y. 

American Society of Heating Refrigerating and Air-Con- 
ditioning Engineers Research Laboratory, 7218 Euclid 
Ave., Cleveland 3, O. 

American Society of Mechanical Engineers, 29 W. 39th St., 
New York 18, N. Y. 

American Society of Safety Engineers, 5 N. Wabash Ave. 
Chicago 2, Il. 

American Society for Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. 
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American Standards Association, 70 E. 45th St., New York, 
ae 2 , 

American Welding Society, Inc., 33 W. 39th St., New 
York 18, N. Y. 

Anthracite Institute, 237 Old River Rd., Wilkes-Barre, Pa. 

Association for Applied Solar Energy, Suite 222, Central 
Plaza Bldg., 3424 N. Central Ave., Phoenix, Ariz. 

Atomic Industrial Forum, Inc., 3 E. 54th St., New York 22. 
me 

Better Heating-Cooling Council, 250 Park Ave., New York 
‘7, N.Y. 

Bituminous Coal Institute, Southern Bldg., 15th and H 
Sts., Washington 5, D. C. 

Bituminous Coal Research, Inc., 121 Meyran Ave. at 
Forbes St., Pittsburgh 13, Pa 

Building Research Advisory Board, and Building Research 
Institute, National Academy of Sciences-National Re 
search Council, 2101 Constitution Ave., N.W., Washing- 
ton 25, D. C. 

ode for Pressure Piping, ASA Sectional Committee B31, 
Room 647, 420 Lexington Ave., New York 17, N. Y. 

ommittee on Steel Pipe Research, American Iron and 
Steel Institute, 150 E. 42nd St., New York 17, N. Y. 

compressed Air & Gas Institute, 122 E. 42nd St., New 
Youk 17, N.Y. 

onstruction Specifications Institute, 1914 Connecticut 
Ave., N.W., Washington 9, D. C. 

onsulting Engineers Council, 326 Reisch Bldg., Spring 
field, Ill. 

‘ooling Tower Institute, 420 Emerson St., Palo Alto, Calif 

opper and Brass Research Association, 420 Lexington 
Ave., New York 17, N. Y. 

Diamond Core Drill Manufacturers Association, 122 E 
42nd St.. New York 17, N. Y. 

Edison Electric Institute, 750 Third Ave., New York 17 
ae 

Electrical Institute of Washington, Pepco Bldg., 10th and 
E Sts., N.W., Washington 4, D. C. 

Environmental Equipment Institute, 9 Spring St., Prince 
ton, N. J. 

Expansion Joint Manufacturers Association, 5 
New York 7, N. Y. 

Fire Equipment Manufacturers Association, Suite 759, One 
Gateway Center, Pittsburgh 22, Pa. 

Fluid Controls Institute, Inc., 320 Broadway, New York 7, 
N. Y. 

Formed Steel Tube Institute, 850 Hanna Bldg., Cleveland 
15, O. 

Fuel Oil & Water Heater Manufacturer's Association, P.O 
Box 151, East Greenwich, R. I. 

Gas Appliance Manufacturer's Association, 60 E. 42nd St., 
New York 17, N. Y. 


(Continued on next page) 
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Heat Exchange Institute, 122 E. 42nd St., New York 17, 
N.Y. 

Humidifier Association, 20211 Harvard Ave., Cleveland 
22, O. 

Hydraulic Institute, 122 E. 42nd St., New York 17, N. Y. 

Industrial Heating Equipment Association, Inc., Associa- 
tions Bldg., Washington 6, D. C. 

Institute of Boiler and Radiator Manufacturers, Room 408, 
608 Fifth Ave., New York 20, N. Y. 

Institute of Environmental Engineers, 9 Spring St., Prince- 
ton, N. J. 

Institute of Heating & Air Conditioning Industries, Inc., 
1254 W. Manchester Ave., Suite No. 3, Los Angeles 44, 
Calif. 

Institution of Heating and Ventilating Engineers, 49 
Cadogan Sq., London, S. W. 1, England. 

Instrument Society of America, Granite Bldg., 313 Sixth 
Ave., Pittsburgh 22, Pa. 

Insulation Board Institute, 111 W. Washington St., Chicago 
2, Ill. 

Insulation Distributor-Contractors National Association, 
Inc., 1632 K St., N.W., Washington 6, D. C. 

Liquefied Petroleum Gas Association, 11 S. LaSalle St., 
Chicago 3, Tl. 

Manufacturers’ Standardization Society of the Valve & 
Fittings Industry, 420 Lexington Ave., New York 17, 
2 

Mechanical Contractors Association of America (formerly 
Heating, Piping & Air Conditioning Contractors National 
Association), Suite 570, 45 Rockefeller Plaza, New York 
20, N. Y. 

Modular Building Standards Association, 2029 K St., N. 
W., Washington 6, D. C. 

National Association of Building Owners and Managers. 
134 S. LaSalle St., Chicago 3, Ill. 

National Association of Corrosion Engineers, 1061 M & M 
Bldzg., Houston 2, Tex. 

National Association of Pipe Nipple Manufacturers, Inc., 
501 Fifth Ave., New York 17, N. Y. 

National Association of Power Engineers, Inc., 176 W. 
Adams St., Chicago, Il. 

National Association of Practical Refrigerating Engineers, 
435 N. Waller Ave., Chicago 44, III. 

National Board of Fire Underwriters, 85 John St., New 
York 38, N. Y. 

National Bureau of Standards, Building Technology Div., 
Air Conditioning, Heating & Refrigeration Section, Wash- 
ington 25, D. C. 

National Certified Pipe Welding Bureau, Suite 570, 45 
Rockefeller Plaza, New York 20, N. Y. 

National Coal Association, Southern Bldg., Washington 5, 
a 

National District Heating Association, 827 N. Euclid Ave., 
Pittsburgh 6, Pa. 

National Electrical Manufacturers Association, 155 E. 44th 
St., New York 17, N. Y. 

National Fire Protection Association, 60 Batterymarch St., 
Boston 10, Mass. 

National Heating & Airconditioning Wholesalers, Inc., 1206 
W. Fifth Ave., Columbus 12, O. 

National Heating & Cooling Sales Association, Inc., 50 
Commerce St., Newark 2, N. J. 

National Insulation Manufacturers Association, 441 Lex- 


ington Ave., New York 17, N. Y. 
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National Mineral Wool Association, 2906 Americas Bldg., 
Rockefeller Center, New York 20, N. Y. 

National Safety Council, 425 N. Michigan Ave., Chicago 
11, Il. 

National Society of Professional Engineers, 2029 K St., 
N.W., Washington 6, D. C. 

National Swimming Pool Institute, Harvard State Bank 
Bldg., Harvard, Ill. 

National Warm Air Heating and Air Conditioning Asso- 
ciation, 640 Engineers Bldg., Cleveland 14, O. 

Oil-Heat Institute of America, Inc., 500 Fifth Ave., New 
York 36, N. Y. 

Pipe Fabrication Institute, Room 759, One Gateway Center, 
Pittsburgh 22, Pa. 

Plumbing-Heating-Cooling Information Bureau, 35 E. 
Wacker Dr., Chicago 1, Il. 

Producers’ Council, Inc., 2029 K St., N.W., Washington 6, 
a < 

Radiant Heating and Cooling Institute, Suite 318, 5657 
Wilshire Blvd., Los Angeles 36, Calif. 

Refrigeration and Air Conditioning Contractors Associa- 
tion, 1632 K St., N.W., Washington 6, D. C. 

Refrigeration Industry Safety Advisory Committee, 1346 
Connecticut Ave., N.W., Washington 6, D. C. 

Refrigeration Service Engineers Society, 433 N. Waller 
Ave., Chicago 44, Ill. 

Refrigeration Trade Association of America, Room 513, 
Perpetual Bldg., 1111 E St., N.W., Washington 4, D. C. 

Sheet Metal and Air Conditioning Contractors National As- 
sociation, Inc., 107 Center St., Elgin, Ll. 

Society of Automotive Engineers, 485 Lexington Ave., New 
York 17, N. Y. 

Society of Fire Protection Engineers, 60 Batterymarch St., 
Boston 10, Mass. 

Society of the Plastics Industry, Inc., 250 Park Ave., New 
York 17, N. Y. 

Steam Heating Equipment Manufacturers Association, 5200 
W. Clinton Ave., Milwaukee 18, Wis. 

Steel Boiler Institute, Inc., 1308 Land Title Bldg., Phil- 
adelphia 10, Pa. 

Stoker Manufacturers Association, 307 N. Michigan Ave., 
Chicago 1, IIl. 

Sump Pump Manufacturers Association, Mills Bldg., Wash- 
ington 6, D. C. 

Tubular Exchanger Manufacturers Association, Ine., 53 
Park P1l., New York, N. Y. 

Underwriters’ Laboratories, Inc., 207 E. Ohio St., Chicago 
11, Til. 

Uniform Boiler and Pressure Vessel Laws Society, Ine., 
95 Liberty St., New York 6, N. Y. 

United Association of Journeymen & Apprentices of the 
Plumbing & Pipefittting Industry of the United States 
and Canada, United Association Bldg., 901 Massachusetts 
Ave.. N. W., Washington 1, D. C. 

Valve Manufacturers Association, 60 E. 42nd St., New 
York 17, N. Y. 

Vertical Turbine Pump Association, 400 Citizens Bank 
Bldg., 16 N. Marengo Ave., Pasadena, Calif. 

Warm Air Heating Institute of Northern California, 870 
Market St., San Francisco 2, Calif. 

Western Air Conditioning Industries Association, 3443 S. 
Hil! St., Los Angeles 7, Calif. 
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@ In the January through April articles in 
this series, the author has discussed the abili- 
ty of the human nose to detect odors both 
qualitatively and quantitatively, the physical 
properties of odors themselves, and the ef- 
fects that temperature and humidity have on 
odors. That is to say, he has stated the prob- 
lem. But what can we do about it? Ventila- 
tion, as a means to reduce odors below their 
thresholds, can be used in cases where out- 
door air flow rates can be kept to reasonable 
levels. Actually, odor problems and required 


BY ALBERT B. HUBBARD 


You, the odor investigator, must cure an air condition- 
ing system in odor trouble. What to do? Armed with the 
knowledge presented in the four preceding articles in 
this series, you think: “Why not reduce the odor to be- 
low the threshold with outdoor air?” 

The most striking fact of life about outdoor air is that 
ventilation must be stepped up geometrically to produce 
arithmetic reductions in odor level. The basic theory 
and experimental data have long been in literature’’ 
but the implications are not well known. We will hurry 
through the mathematics in order to put more stress on 
the conclusions: 

Odorant physical concentration is linear with respect 
to ventilation rate. This can be expressed in the steady 
state case as: 


Odor produced odor carried out by ventilation air 


C, (cfm), 
C, (cfm); 
where: 
C = concentration of odorant in weight per cubic 


foot of room air 


cfm = ventilation air leaving 
, and, = different ventilation rates 
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Him Some Air! 


ventilation rates for removal can be calcu- 
lated before air conditioning is installed by 
following some simple mathematics. Then 
evaluation of other factors will determine 
whether or not ventilation is the answer. 
Mr. Hubbard was a long time member of 
the ASHAE Technical Advisory Committee 
on Odors and its chairman during 1956 and 
°57. He was associated with General Electric 
Co.’s air conditioning department for many 
years and has had much experience in the 
design and installation of air conditioning. 


Therefore, for a given odor production rate: 
C,/C, (cftm)e/(eim), ..... - {1 
The nonlinear feature enters by way of the Weber 
Fechner law, usually stated “Sensation is proportional 
to log of stimulus.” A litthe mathematical manipulation 


produces a convenient form of the law: 


C = 9k'0/siou 
u here: 
( physical concentration of odorant 
a constant to take care of threshold and dimen 
sions of concentration 
S number of equal steps in complete sensation 
sf ale 
Ol odor sensation index 


K Weber-Fechner constant’, ranging from 1.4 to 


35 
Substituting. we can relate odor index and _ ventilation 
rate: 

Literature evidence indicates that a higher value of K 
is a 200d choice for the mixed odors im alr conditioned 
spaces. We will use a five-step sensation scale (see next 
page). The equation becomes: 

K? for as 


fm Sn 








Now it is apparent that if we want to go down one 
step on the odor sensation scale, the new ventilation rate 
must be 10 times the present rate. To improve a second 
step. 10 more times increase is needed, a total of 100 
times. etc. 


A good intensity scale is as follows’: 


Odor index Description 


l Recognizable 
2 Moderate 

} Strong 

4 Very strong 
5 Intolerable 


These five steps. used by the layman, are significant 
differences. An “expert” can divide the same range into 
10 steps. which are perceptible differences. More than 10 
steps are impossible because of the human nose’s limita- 
tions. From the equations, we see that a ventilation in- 
crease of little over three to one achieves a perceptible 
improvement: an increase of 10 to one, a significant one. 

The law works the other way to encourage outdoor 
air chiseling. When trying to underquote a competitor, 
figure 150 cfm ventilation instead of 500 and specify a 
} ton unit instead of a somewhat oversized 5 ton. The 
result is just perceptibly worse than good practice. But, 
if the extra odor sources were heading the case into a 
perceptibly worse result. then it may wind up significantly 


worse than average. 


Forecast Odor Results 


Using Equations 1, 2, and 3, an odor investigator can 
forecast results in nearly all ventilation situations. To 
clarify, here are four examples of their uses: 

Ventilation to take care of extra odor sources must be 
directly proportional to their production rate, as stated 
in Equation | and the basic equation from which it was 
derived. Double the odor sources. e.g.. invite twice as 
many smokers to your party, and you must double the 
ventilation to maintain the same odor level. 

The odor production rate must increase 10 times to 
make a significant (one step) increase in the odor level. 
all other things including ventilation being constant. 
Equation 2 also makes the reverse clear: odor production 
must be cut to one-tenth to reduce the level significantly, 
and to about one-third to reduce it perceptibly. The moral 
here is: the difference between good and bad odor per- 
formance is not a trivial, hard-to-measure thing. You are 
looking for differences measured by factors of 10. 

Odor results can be predicted before air conditioning 
is installed, based on Equation 3. Check the store at morn- 
ing opening. The closed building probably has less than 
one-half air change per hour. Check it again during the 
day. judging odor level and the air changes caused by 
open doors and windows, exhaust fans, ete. If morning 
odor. at one-half change, is strong, and daytime odor, 
at five changes. is moderate, air conditioning will result in 
a level in between, near the high side. Certainly, this is 
not an improvement. 

Removing odors at or near their sources is good advice 


suggested by common sense and Equation 1. Odors are 
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removed by air leaving the premises, so place air ex- 
hausts at points of greatest odor production to get the 
most out of a given ventilation rate. An example common 
in restaurant practice is the use of hoods over ranges 


and steam tables. 


Ventilate at Night 


Secondary odor sources also rear their ugly, often for- 
gotten, heads into the ventilation picture. We see cigarette 
smoke and regard it as the sole source of tobacco odor. 
We conclude that, because no one is there to smoke, no 
ventilation is needed in a store after business hours. 

Smoke consists of small droplets of tarry substances 
formed by poor combustion. These droplets attach them- 
selves to surfaces and slowly evaporate to produce the 
most objectionable stale tobacco odor. In general, the 
same mechanism works on cooking food fumes. 

Three practices can alleviate secondary odors: 

1) Catch as many droplets as possible, before they de- 
posit. by using high performance air cleaners. 

2) Practice good housekeeping. Avoid surfaces that 
cannot be scrubbed. laundered. or dry cleaned. Do thor- 
ough cleanings regularly. 

3) Take advantage of nighttime ventilation. 

The first two points are obvious but the third apparent- 
ly is not. It is rarely practiced. An exhaust fan capable 
of supplying 10 to 20 air changes an hour represents a 
small percentage increase in equipment price. but it can 
greatly improve odor conditions. Looking at it on a 24-hr 
basis. nighttime ventilation can increase the amount of 
outdoor air admitted 30 to 40 times. Also, night air is 
usually a good thermal bargain. so that the store with 
off-hour ventilation is cool as well as fresh at opening 
time. 

Outdoor air hurts economically in two places. It in- 
creases required cooling capacity by 1 ton per 400 cfm 
on a standard day. It also increases operating cost pro- 
portionally as outdoor temperature rises above room level. 

These monetary drawbacks can be avoided by extend- 
ing the 24-hr idea to include the season as a whole. Sup- 
pose a reasonably sized exhaust fan, providing five to 10 
air changes per hour, is controlled by the thermostat 
so that ventilation is on only when the compressor is off. 
No outdoor air component need be considered in sizing 
the air conditioner because none appears at the peak 
cooling load. The outdoor air’s operating cost is mini- 
mized because its average flow is lower as peak cooling 
is approached. In fact, on many days outdoor air is cool- 
er than room level and can be used to satisfy solar and 
internal heat loads, thus cutting compressor operation. 

I'll close with this one last word: Ventilation can be 
used only in odor problems where the rate won't be so 


great as to blow everything out of the room. 





Next month: cooling coil odors. + 

Ventilation Reauirements f{ Smoke, by C. P. Yag Heating 
Piping & Air Conditioning, Janu: 

*Minimal Replenishment Au fequired Living Spa ry W V 
Consolazio and L. J. Pecora. Heating, Piping & Air Conditioning, Marct 
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fbout Odor The Nature, Cause, and Contr by F. H. Munkelt 
Paper presented at American Society of Refrigerating Engineers’ annual 
meeting, December 15 
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INDUSTRIAL VENTILATION: 


How to Design Freeze Protection 


For Makeup Supply Air Systems 


BY JOHN H. CLARKE 


Engineering Design Supervisor 
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@ Freeze protection is a “must” for steam 
heated industrial supply air systems. Controls 
for these systems must regulate against un- 
derheating and overheating, especially in 
mild weather. Control valves must be care- 
fully sized, and thermostats must be located 
at points where they can sense properly the 
temperatures they are assigned to control. 
Freezestats are desirable, but are no positive 
protection against freeze-ups. Outside and 


return air dampers, where used, should pro- 


vide impingement and thorough mixing of 
the two air streams to prevent stratification. 
Several types of control systems are used in 
industrial plants today. The author takes a 
critical look at some of these. 

Mr. Clarke has had many years’ experience 
in the heating, piping, and air conditioning 
field. A graduate marine engineer from the 


THE CONTROL METHODS for steam heated industrial sup- 
ply air installations differ from conventional systems 
mainly in that either a large percentage or all of the ait 
circulated is from outside. Such systems must be carefully 
designed to provide freeze protection. With the type of 


equipment available today, there is no need to sacrifice 
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University of Michigan, he has served in en- 
gineering positions with Gibbs & Cox, naval 
architects, New York City; the U. S. Mari- 
time Commission: Marinship Corp.; and 
Standard Oil Co. of Indiana and has held his 
present position for the past six years. He is 
the newly appointed chairman of the Re- 
search Advisory Committee on Industrial 
Environment for the ASHRAE. Author of 
many articles for Heating, Piping & Air Con- 
ditioning on various aspects of design, oper 
ation, and maintenance of heating, ventilat- 
ing, and air conditioning equipment and 
systems in industrial plants, most recently he 
has written on the subject of industrial venti- 
lation in the April through November 1958 
and April 1959 issues. If you haven't already, 
you should read these straightforward ap- 
proaches to industrial ventilation design. 


good control in order to obtain this. Consequently, we 
should take a fresh look at the basic design requirements 
of our control designs where industrial supply air systems 
are involved. 

As a good start, let's review the ground rules for good 


design: To begin with. the system should control. This 
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means regulating against underheating and overheating. 
The latter point seems to escape some engineers and 
operators. There is a long history of systems which have 
been assumed to be operating properly but were in fact 
overheating in mild weather. The hot plant conditions 
were attributed to internal heat. until checks of the sys- 
tem discharge temperatures proved the contrary. 

With present-day process and equipment loads, few 
plants require heating (supply air above room tempera- 
ture). and even then the final temperatures are surpris- 
ingly low. Other plants may require cooling (supply air 
lower than room temperature) most or all of the year. 
Ten industrial systems were checked in a plant last 
winter when the outside temperatures were in the range 
of zero to —10 F. Supply air temperatures varied from 
60 to 87 F. Most systems were around 70 F. 

Where heat recovery is provided by mixing supply air 
with warm internal air, the supply air temperatures will 
be on the low side, with appreciable savings in the fuel 
bill. For the reasons just mentioned and because practical 
locations for room thermostats are seldom available. a 
large percentage of industrial supply systems are con- 
trolled to provide tempered air. 

There are many other factors to the design problems. 


Some of these are noted herein. 


Must Control Light Steam Loads in Mild Weather 


Control valves should be of the normally open. single 
seated, dead-end type, with plugs or v-ports properly de- 


signed to control the light steam loads at the specified 


urtig Be | 








Outside 


is 
ae 











Inlet dampers 
Preheaters 
































Outside 











Inlet dampers 
Preheaters 
































steam pressures. Heating system loads vary from zero 
to maximum and even small leakage at shutoff can cause 
annoying overheating in mild weather. 

It is essential to avoid oversizing, as this causes hunt- 
ing and overheating. The valves should be carefully sized 
for the load, steam pressure, and the desired pressure 
differential (pressure drop across the valve). For good 
control a pressure differential of about 50 percent of the 
initial steam pressure is customary. The valves must be 
sized to fit the operating capacity requirements of the air 
heaters they control. 

A little undercapacity of the preheater valves is de- 
sirable in some cases to prevent oversizing. provided 
this will not handicap the necessary heater performance 
and the reheater valves are sized to handle the additional 
capacity requirements. This is one way to avoid over- 
capacity. Overcapacity of the preheater valves, beyond 
the heater capacity, is of no value and the reheater valves 
must still be sized for their specific heater load. 

Air heaters in series should never be controlled by a 
single valve. Provide at least one valve for the preheater 
sections (all preheaters would be served by this valve). 
and one for the reheater sections (all reheaters served 
by this valve). 

Large systems will require two valves for the preheat- 
ers and two for the reheaters. Where two valves operate 
in parallel it is common practice to size them for one- 
third and two-thirds of the load, respectively. All modu- 
lating valves. particularly when sequenced, should be 
positively positioned. This is inherent in electric motor- 


ized valves. For pneumatic systems. large diaphrams will 


1 FOR LARGE SYSTEMS (100,000 to 200,000 cfm) where 
air heaters would be undesirably long, freeze protection, less 
stratification, and better control are obtained by installing 
shorter heaters end to end and dual control systems, one for 
each half of system casing, controlled by complimenting fan 
discharge thermostat 


2 WHERE LARGE PACKAGE air handling units are used, 
heater sections and controls should be divided in same manner 
and for same reasons as for system shown in Fig. 1 
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3 ROOM THERMOSTAT nds se- 
quence valve control for preheaters and 
reheaters shown here. This is believed to 
be simplest, most reliable control system. 
It also provides excellent freeze protec- 
tion. For this system, valve V: must 
modulate wide open before valve V; 
starts to open. V,; and V, open in like 
manner. Submaster thermostat T; in fan 





discharge is necessary to provide freeze 
protection. If room thermostat alone is 
used, 2 F deg adjustment in setting could 
close steam valves, endanger air heaters, 


and cause discomfort in area until equi- 


rreheaters 
Reheaters 



































librium is reached. Lock or key type 
room thermostats are very desirable for 
such systems. Outside air dampers are 
connected to close on fan shutdown 


4 SEQUENCE CONTROL of air heat- 
er controls as in Fig. 3 but with outside 
air master (7,) and duct submaster (T:) 
thermostats shown here. Outside air con- 
trol provides adjustment of system dis- 














charge air temperature with changes in 
outside air temperature. Many industrial 
areas, because of building construction, 
internal heat loads, and equipment loca- 
tions, de not lend themselves to control 
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by room thermostats 


be ample for small systems having single preheater and 
reheater valves. For larger systems or systems having 
more than two pneumatic valves, positive positioning re- 
lays should be provided. 

A suggested schedule for the number of valves to be 


provided for a system is as follows: 





Total required 
steam Capacity 





This schedule can be further refined for very large 
systems of the 100.000 to 200.000 cfm class usine double 
inlet fans by dividing the heater control in the middle of 
the casing (Fig. 1). At least one control valve. controlled 
by its own thermostat on the same side of the fan dis- 
charge duct. would control the preheaters on that side. 
Similar control would be provided for the preheaters on 
the opposite side. and for each of the two sides of the 
reheater section. This reduces stratification. branch take- 
off problems (because of temperature differentials), and 
the possibility of freezing. For large multi-fan package 
type air handling units it is wise to divide the air heaters 


and control them in the same manner (Fig. 2). 
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Locate Thermostats to Best Advantage 


To control. the thermostats must be located at point 
where they can sense properly the temperatures they aré 
assigned to control. This is not always easy. In large 
spaces no representative location may be available for 
single room thermostat. and several averaging room ther 
mostats may be required. 

Another means for obtaining room control was used it 


one industrial area. The directional supply outlets were 


turned parallel to the walls (similar to the propeller typ 


unit heater arrangements frequently used) to cause a 
rotation of air around the space. This permitted a thermo 
stat at one end on an inside wall to do a very good job 

Where recom thermostats are provided, they should be 
backed up by submaster thermostats in the system far 
discharge (Fig. 3). If a room thermostat is adjusted as 
much as 2 F deg from the point at which it has been cor 
trolling. the steam valves will either go wide open or 
closed Depending upon the capacity and extent of th 
supply system, it may be 5 min. or more before the room 
reaches equilibrium at the new temperature. In the meat 
time. with the heater control valve in the closed or nearly 


closed position. all heater freezing may occur at outside 


) i] 


temperatures below 3: Fk. In addition. discomfort wi 





arise from the cold air blown into the space before equi- 
librium is reached. The submaster thermostats minimize 
these unfortunate occurrences by controlling the duct tem- 
perature. 

Where tempered air is desired, the best location for 
the thermostat is in the fan discharge (Fig. 4). Care must 
be used with double inlet fans or multiple fan units be- 
cause stratification frequently will pass through such fans 
or units, making it impossible for the thermostat to con- 
trol. Thorough mixing must be provided in the discharge 
duct by baffles, by a duct elbow, or, for multiple fan 
units, by bringing the ducts together, as shown in Fig. 5. 

Except for split control installations (Fig. 2), a com- 
mon duct should always be provided for the multi-fan 
air handling units to provide some adequate means of 
measuring the discharge temperature. In a straight dis- 
charge. mixing baflles and an averaging thermostat are 
the minimum requirements for, but no assurance of, rea- 
sonable control. 

Only as a last resort should the control thermostat be 
located immediately downstream from the air heaters. 
Here. the chances for reasonable control, even with aver- 
aging thermostats, are poor. If used, the averaging ther- 
mostats must be heat shielded from the air heaters. Keep 
in mind that at light loads even the steam distributing 
tube heater may stratify both vertically and horizontally. 
Other factors such as poorly mixed return and outside 
air or uneven air loading passing through the heaters may 
cause additional variation in air temperature. This will 
make it impossible to control properly with a thermostat 
downstream from the heaters. Regardless of the thermo- 
stat location. never underestimate the control problems 
caused by temperature stratification, 

Qutside air thermostats should be shielded from the 
sun and should be located to avoid impingement by other 
than outside air. A good location is in an inlet trunk o1 
canopy, or just inside the shutoff dampers for 100 percent 


outside air systems. 


Freezestats No Positive Protection 


Generally speaking, it is desirable to provide freezestats 
which will shut down the fans and close the outside air 
dampers in case of freezing conditions. Such conditions 
ean be caused by steam. steam valve or trap failure. o1 
by plugged strainers. 

Probably the more reliable protection is provided by 
condensate freezestats. one for each heater drain of the 
preheater section, than by fan discharge air freezestats. 
The latter may be vulnerable because either temperature 
stratification or thorough mixing of the air stream may 
make it difheult for the unit to sense the freezing condi- 
tions, 

Even a condensate thermostat may not act in time in 
case a line stoppage holds water in the heaters. Conse- 
quently, a freezestat is no positive guarantee against 
freezing. 

For essential makeup supply systems it may be unsafe 


for the system to automatically shut down. In such cases 


it is better to arrange the thermostat to actuate an alarm. 
The operators can then stop the system and provide for 
safe contaminant removal from the building. 

Equipment details will be discussed in a later article 
It will suffice here to say that the preheaters at least should 
be of the steam distributing tube type so as to provide 
more uniform temperatures across the heater face and to 
minimize the possibility of freezing. 

It is not necessary that the preheaters be fully loaded 
to capacity at 32 F outside air temperature to provide 
protection against freezing, An exception appears to be 
the case of face and bypass control where opposed damp 
ers are used. Recent reports indicate air heater freezing 
damage caused by the high velocity impingement of air 
on the tubes when the face dampers are nearly closed, 
despite full steam pressure on the heaters. Except for such 
unusual conditions, a heater of the distributing tube type 
which is about 50 percent loaded is amply protected. If 


failure occurs, look for causes other than heater loading 


Arrange Dampers For Thorough Air Mixing 


Where outside and return air dampers are provided, 
these should be arranged to facilitate impingement and 
thorough mixing of the two air streams. Lack of such 
mixing can cause stratification and control difficulties and 
resultant freezing. 

The control design should be arranged to close the 
side air dampers upon fan shutdown 

Face and bypass dampers should usually be of the op 
posed blade type. These provide better metering and. con 
sequently. better control. The freeze problem previously 


mentioned, apparently caused by high velocity air im 


pingement on the heater tubes, must be considered in the 


design and location of the dampers 


Check Out Control System Before Operation 


Prior to operation, every control system should be thor 
cuchly checked to see that it is working as intended, that 
the proper valve sequence is obtained, and that any neces 
sary sensitivity adjustments have been made to reduce or 
stop hunting. 

Several unfortunate incidents come to mind: One sys 
tem “operated” for two years with the heating controls set 
for reverse-acting instead of direct-acting before someone 
checked to see what was causing the chronic overheating 
On a second system the sequence of the preheater and re 
heater control valves was reversed, causing the reheater 
valves to open first. The result was several very trozen 
tubes in one preheater section. Inner distributing tubes 


and good fortune saved the other heater sections 


Types of Control Systems 


Having reviewed some of the ground rules, let’s look at 
some of the types of control systems and see what each 


has to offer. 
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5 WHERE MULTIPLE FAN, package type air handling units 
are installed, control and elimination of stratification will re- 
sult if discharges are combined into single duct as shown. 
Wherever straight discharges are used, outlets should be com- 
bined. Mixing baffles and average thermostats at least should 
be used, but these do not necessarily assure complete elimina- 
tion of stratification and possibility of control difficulty with 


this type of supply unit 
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7 MIXED AIR CONTROL is used on systems where outside 
air can be reduced to minimum required for makeup to area 
served. Control in fan discharge and sequence control of damp- 
ers and steam valve are recommended. With damper control 
thermostat located in inlet plenum, it is difficult to avoid hunt 
ing because of inability of thermostat to sense true mixed air 


temperature 
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ar 


Reheoter 
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@ Sequence Control of Preheat, Reheat Valves 

For those systems which operate continuously on LOO 
percent outside air, it is believed that sequence control 
of the steam valves (Figs. 3 and 4) is the simplest and 


most reliable. It will give excellent freeze protection and 
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Preheater 
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Inlet dampers 
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6 FACF AND BYPASS CONTROL system provides freeze 
protection, but must be carefully designed to minimize over 


heating and control hunting in mild weather 


' 
i 


Heaters 


q 


8 PREHEATER CONTROL by outside air thermostat illus 
trated at left. Thermostat 7, is usually set to open preheater 
valves over range of 10 to 15 F (for instance, from 45 to 35 F) 
so that valve will be wide open at freezing conditions. Pre 
heaters must be carefully selected to avoid overheating in mild 
weather. This is difficult or impossible when required area 


discharge temperatures are low (60 to 70 F), as they are in 


many industrial areas 


control when combined with properly selected components 
of the heating system. This svstem is arranged so that the 
preheater valve modulates and must be completely open 
before the reheater valve starts to open 


Where four valves are used. as in Figs. 3 and 4. V, will 
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open first, followed by V,, V;, and V,, as required. This 
arrangement assures ample steam on the preheaters dur- 
ing freezing weather, provided the heaters are not greatly 
oversized. At the same time, the temperature is always 
under positive control of the room or duct thermostat. 

As previously mentioned, the duct control (Fig. 4) is 
used more often than room control (Fig. 3) in industrial 
areas, because tempering is usually suthcient and it is 
difficult to find practical locations for room thermostats. 
The outside air master, duct submaster control (Fig. 4) 
is recommended because this permits the tempered ait 
temperature to be automatically increased or lowered, as 
desired, with changes in outside temperature, in order to 
approximate the inside requirements. 

@ Face and Bypass Control 

Face and bypass control (Fig. 6) is widely used for 
freeze protection both for built-up and package type sup- 
ply systems. Room control, similar to Fig. 3, or outside 
master-submaster control, similar to Fig. 4, may be used. 
One or the other is recommended. For this system, when 
heat is required, the modulating steam valve and the face 
dampers open in sequence, the steam valve starting first. 
rhe controls are set so that the steam valve will be wide 
open before 32 F outside temperature, and further control 
is provided by means of the face and bypass dampers. 
Where a preheater and a reheater are used in lieu of the 
single heater, the face and bypass and preheater valve 
and then the reheater valve should be controlled in se- 
quence in the same manner as in Figs. 3 and 4. A control 
thermostat downstream from the preheater should not be 
used. 

Dampers, even the opposed type. are not metering de- 
vices. Because their operation must overlap that of the 
steam valve in order for the latter to be wide open at 32 
F, it is difficult to prevent hunting and overheating in 
mild weather with this system. The poor metering char- 
acteristics of the dampers cause appreciable change in 
system volume as the dampers modulate from the closed 
to the mid-position. The variation in volume will be much 
greater for ductless or low static supply systems than for 
systems having higher static duct distribution. In any 
plant in which air flow balance is being maintained for 
safe confinement of fumes and for fume removal, changes 
in system volume can cause considerable trouble. 

When the bypass dampers are open (face dampers 
closed), the flow to the fan is poor with the arrangement 
of Fig. 6. This is another deficiency of the face and by- 
pass arrangement. This problem can be alleviated by plac- 
ing the bypass in the middle between two heater sections. 
as is done for some packaged propeller fan makeup units. 
But it is seldom practical for multi-fan centrifugal units. 
@ Return Air-Outside Air Mixing Control 

In some plants, air handling systems are sized for the 
volume required for summer relief ventilation. In winter- 
time, the outside air is reduced to the minimum required 
for makeup to process and hoods. The rest of the system 
volume is recirculated. 

By controlling the mixture, freeze protection and a con- 


siderable saving in heat load are effected, and 100 per- 
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cent outside air is automatically provided in warm weath- 
er. The outside and return air dampers are set so that 
they do not close beyond the point required for minimum 
outside air. Such a system is indicated in Fig. 7. 

For a minimum of 50 percent outside air, the mixture 
will be close to or above freezing at maximum load in all 
but very cold climates. Additional heating is provided by 
a single heater section. In some instances the temperature 
of the mixture has been controlled by a thermostat in the 
mixing plenum, and the air heater by means of a thermo- 
stat in the fan discharge. Control in the mixing plenum 
is not recommended because it is very difficult to measure 
the true mixed air temperature, and control hunting will 
usually result. A much better arrangement is to provide 
all control from the fan discharge thermostat (Fig. 7). 
The damper and steam valve control would then be se- 
quenced so that the outside dampers would be at mini- 
mum position before the modulating steam valve begins 
to open. 

With the outside and return dampers in mid-position, 
increased system volume can be expected. The use of op- 
posed dampers will minimize this. Usually these systems 
have enough static pressure to minimize the problem. 

Because the dampers and steam valve do not operate 
simultaneously, this system, where properly designed, will 
give stable control without overheating in mild weather. 
@ Outside Air Control, Two-Position Steam Valve 

This system (Fig. 8) is a carryover from the old days 
when steam distributing tube air heaters were not avail- 
able. It is still very popular. Strictly speaking, two-posi- 
lion preheater valves are not used because the sudden 
opening of such a valve causes undesirable thermal stress 
in the preheater, and rapid readjustment of the reheater 
control is necessary to maintain the desired temperature. 

Usually the steam valve is opened by a proportioning 
thermostat. 7,, over a 10 to 15 F deg range. For ex- 
ample, as the outside temperature drops from 45 to 35 F. 
The reheater control valve would be modulated by means 
of the discharge thermostat T.. 

This type of control does provide freeze protection be- 


cause the preheater valve is wide open at 32 F outside 


temperature. The method is simple in design and 


operation, but the preheater must be carefully selected to 
prevent overheating in mild weather. This is difficult to 
do when the required discharge temperatures are in the 
range of 60 to 70 F. Air heaters having temperature rise 
capacities of only 30 F are available. But it is well to con- 
sider that when this same heater is operating at minimum 
temperatures (—10 to —20 F), the discharge tempera- 
ture is uncomfortably low. Freeze protection becomes 
marginal in such circumstances. 

Because the reheater capacity must be cut back as the 
preheater is opened up, it is difficult to obtain stable con- 


trol. This is another cause for overheating. = 


Reference 
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SAMUEL R. LEWIS, consulting mechanical engineer and a 
member of Heating, Piping & Air Conditioning’s board 
of consulting and contributing editors, comments infor- 
mally each month on practical problems in the field. 


“Reheating the Air Supply Is a 


Well-Proved Air Conditioning Process” 


Lone aco I designed a complete ait 
conditioning system for the general 
ofices of a large corporation. The 
building comprised two duplicate 
stories with an open-well wide stair 
between them. 

There was apprehension that in 
such a building the lower story would 
be too cool and the upper story would 
be too warm. The cooler air from 
the upper story was expected to flow 
down the stair while the warmer air 
from the lower story. weighing less. 
would collect near the top of the 
upper story. 

Fortunately. the air delivery open- 
ings into both stories were located 
overhead at many strategic points. 
The plant continues in operation to- 
day after 35 vears. 

Of course. I would have liked doors 
at the stairwell at each story. In fact. 
I required them in the next similar 
project | designed in a structure that 
was six stories high. 


Absence of trotble in this two- 
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story plant suggests that excellent 
distribution of the cool air supply 
openings may be more important 
than the relative location of the out- 
lets from the room for exhaust air. 

There is another case in which a 
large single-story general office was 
served successfully by air supply and 
exhaust ducts and grilles in the ceil 
ing. As the business prospered, it 
became necessary to build several 
partitions along the outer walls to 
form conference rooms. 

It was necessary to arrange for 
maintenance of a temperature in each 
of these exterior rooms that would be 
warmer or cooler than that in_ the 
general office. It was not expedient 
to install separate air supply ducts 
for the exterior conference rooms 
To do so would have required new 
ceilings and serious inconvenience in 
the general office. 

It was possible, however. to install 
electric resistance heaters in branch 


ducts to conference rooms and to con 
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trol these heaters by thermostats. 

Thus, we could introduce all of the 
air for the general office. as well as 
all of the all for the ( onferenc e rooms. 
from a trunk line duct. The general 
ollices received more he al from eles 
tric lights and human oc« upants than 
did the conference rooms. and thus 
could accept air supply at a temper 
ature somewhat cooler than that go 
ing to the conference rooms 

Use of the electric heaters in the 
conference room supply ducts proved 
successful. The owner has not ob 
jected to the alleged waste of refrie 
eration by first cooling and then re 
heating the ait 

There exists today an entirely ce 
fensible tendency in air conditioning 
first. cool the air to precipitate the 
moisture in the form of dew: then 
warm the dehumidified air to a com 
fortable temperature. Intelligent em 
ployment of refrigeration with subse 
quent reheating of the air supply is 


1 well-proved process 











How to Trouble-Shoot Regulating Valves 


If you follow these few easy steps, you 


can expect years of troublefree service, 


with a minimum of maintenance 


By ROBERT H. BROCK 
Field Engineer 
yOeENCE Eng neering Co. Inc. 


¢ 


REGULATING VALVES are one of the 
few classes of plant equipment that 
do not require periodic dismantling 
and overhauling. In fact. such main- 
tenance is not recommended by most 
manufacturers of either externally o1 
internally piloted regulating valves. 
Under ordinary conditions, if kept 
free of dirt. a regulator will fune- 
tion for years with a minimum of 
attention. 

However. conditions are not al- 
ways normal, dirt does get into the 
system, and human errors do occur. 
Since most essential parts of external 
pilot operated regulators are external 
to the main valve and are accessible. 
malfune- 


detecting and correcting 


tions can be relatively easy. 


Check New Installations 


In the case of a new installation. 
it is well to check for accumulations 
of dirt after a few days of operation. 
Orifices in externally piloted regula- 
tors should be examined by un- 
coupling the tubing at the outlet side 
(Fig. 1) of the main valve. 

The restriction orifice can be ex- 
amined in some cases by unscrewing 
it from the underside of the main 
valve. 

The inlet screen in both types of 
pilots may also pick up enough dirt 
in the first days of operation to war- 
rant inspection. The removal of four 
bolts on the type illustrated on the 
next page will permit dropping the 
bottom cap which exposes the strain- 


er (Fig. 2). 
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All joints should be inspected for 
leakage after the first few days. All 
bolts should be tightened. Under nor- 
mal conditions with a strainer in the 
line ahead of the regulator, only an 
occasional required 


thereafter. 


inspection is 


Make General Survey 


If a regulator does not function 
properly on installation, check the 
original specifications to see that the 
correct valve and the correct pilot 
have been installed. Make an external 
examination of the station to see that 
the control piping is connected tight- 
ly and correctly (Fig. 3). Then check 
to see that there is sufficient steam 
pressure in the main line. 

Next, check the adjusting spring 
on the pilot (Fig. 4). Cases have 
been reported of failure to adjust the 
pilot spring to the correct compres- 
sion. The pilot is normally opened 
by the compression of the adjusting 
spring. If there is little or no com- 
pression imposed on the spring. the 
pilot will not open and steam cannot 
flow to oven the main valve on the 
regulator. 

Pneumatic or air loading of the 
pilot may be used instead of spring 
or weight loading. In this case. air 
loading pressure, which is compar- 
able to the spring compression. can 
be controlled remotely. Since the air 
loading is normally gaged, it is easy 
to see whether correct loading has 
been applied. 

Also check to see that the hand 
valves in the regulator station are 
properly set. The bypass must be 
closed. The control pipe valve must 


be open. Check to see that the stop 


valves on either side of the regulator 
are completely open. 

Traps and other accessories to the 
should also be 


regulating station 


checked for proper functioning. 


Orifices Dirty? Missing? 


If the regulator fails to open. or 
if the pressure sags when a load is 
applied, it is most likely that one of 
the orifices is clogged with dirt or is 
missing. After closing both stop 
valves to isolate the regulator, break 
the pilot connections. There should 
be a restricted orifice in the pilot 
connections. 

Lack of properly sized orifices can 
prevent the pilot from controlling the 
diaphragm pressure of the main valve 
as needed. To correct this condition, 
install an orifice of the correct size. 

If the valve still does not function 
and is filled with a snubbing orifice, 
open the pilot connections at the 
orifice. If the orifice is clogged. the 
main valve will not move because 
there will not be pressure to move 
the diaphragm. The orifice and tube 
should be cleaned to remedy the 
trouble. 

If these measures do not cause the 
valve to open, the pilot may be 
clogged. To find out, crack open the 
inlet stop valve after removing the 
bleedport bend (Fig. 6). Because the 
pilot is normally open, steam should 
issue from the tee freely. If there is 
little or no flow of steam. remove the 
square cap on the bottom of the pilot 
and clean the inlet screen. 

If there is no evidence of a 
plugged strainer screen, re-open the 
inlet stop valve with cap still off to 


be sure steam is reaching the pilot 


Heating. Piping & Air Conditioning, May 1959 





* A 
1 CHECK NEW VALVES after few 
days’ operation. Uncouple tubing at ori- 
fices of external pilot regulators to look 


for dirt 





SPRING 


4 TEST ADJUSTING com- 
pression on pilot. If spring does not 
compress, pilot does not open to let 


steam flow through to open main valve 


inlet. The 1; In, pipe connections to 


the pilot mav be plugged. 
\ plugged main line strainer with 


any regulating valve may _ pass 


enough steam to pass this pilot test 


while being enough of a restriction 


to cause a loss in pressure at the 


regulator inlet when a large! flow Is 


required through the main valve. 
If these efforts to open the main 
valve are unsuccessful. disconnect the 


control line and blow through it to- 


ward the outlet or downstream side 
to clear any obstruction. 
In rare cases the main valve dia- 


broken or crate ked 


sufficiently to pass enough steam to 


phragm may be 


prevent a buildup of operating pres- 


sure. 


Heating. 
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inlet 


2 LOOK FOR DIRT at 


screen when provided on internal or ex- 


pilot 


ternal pilot types soon after installation 


has been made 





ORIFICE if 


regulator fails to open or pressure sags 


5 INSTALL CORRECT 
Restricted orifice is found in pilot con 


nections of external type 


Is Bleedport Obstructed? 


malfunction of regulators 


Another 
is “hunting or failure to arrive at 


a stable condition. This can result 
from a partially obstructed bleedport. 
4 hunting condition may occur when 
a regulator has been oversized and 
there is a large pressure drop or ex 
ceptionally light loads. This can usu 
ally be eliminated by 
bleedport opening. 
Sticking o1 
tion of the pilot or main valve may 
cause hunting. 
posits of compound or foreign matter 
on the stems or guiding surfaces. 
If two regulators are used in 


allel. they should be set to operate 
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changing the 


binding in the opera- 


This is caused by de- 


par- 





PIPING to see 


connected 


3 CHECK CONTROI 
if it 
Internal check is made without 


is tightly and correctly 
removal 


from steam line 





valve 


INLET 


disconnecting pilot. 


OPEN 


stop 


6 CRACK 
after partially Flow 


through opened connections indicates 


location of dirt 


it least 2 psi apart or both should 
be operated by the same pilot 

Espec ially with low delivery pres 
generally erratic control will 


leakage 
through water pockets in 


sures 


result from being forced 


to bubble 
in undrained control pipe 


In general, the procedures riven 


should help to correct the great ma 
jority ol malfunctions that may be 
encountered from time to time with 
regulating valves. When these pro 
cedures have been tried and_ the 


regulator still does not function cor 


rectly, it is well to keep in mind that 


too often a breakdown in the regula 


ting valve is suspected when actually 


the valve is being interfered with by 


other factors in the installation $ 
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Brookhaven Hospital-Lab Demands 


THE RECENTLY completed medical re- 
search center of the Brookhaven Na- 
tional Laboratory on eastern Long 
Island at Upton, N. Y., is a $6.5 mil- 
lion group of interconnected build- 
ings designed especially for medical 
study and research. 

The center consists of five separate 
areas, each dedicated to specific pur- 
poses but accessible to the others by 
corridors. These areas are: research 
laboratory, central facilities, indus- 
trial medicine, research hospital, and 
reactor building. The total area of 
these buildings is about 125,000 sq 
ft. 


The research laboratory structure 





contains some 160 laboratories. of- 
fices, and rooms. plus 39 animal 
rooms and 10 dog pens. In the central 
facilities section is a large conference 
room. a library. and various admin- 
istration ofhces. 

EACH ROOM in nursing area is heated, cooled by self-contained air conditioning unit. 


Spacey ; The industrial medicine section. 
Simplified manual controls are operated by nurse on duty. About 25 percent outside 


air is admitted through inlet louvers under windows. Each unit, with nominal rating of which contains examining and treat- 


10,000 Btu per hr has hot water heating coil for winter operation ment rooms and the ambulance ga- 
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@ Brookhaven National Laboratory’s medical research center 
features a variety of heating, air conditioning, and ventilation 
systems to meet the diversified needs of this new hospital- 
laboratory installation. Perimeter areas are heated by finned 
tube radiation using 5 psi steam from Brookhaven’s central 
power plant. Hot water heats the hospital area, via a two-zone 
reversed return system. Four air conditioning and five ventila- 
tion systems serve individual sections, according to need, in- 
cluding special cold rooms which require constant low tem- 
perature and humidity conditions. The use of 53 F well water, 
available at the site, reduces required mechanical refrigera- 
tion by two-thirds. The research center has the world’s first 
nuclear reactor designed specifically for medical use. The de- 
sign of the air conditioning system for the reactor building 
was a job in itself. 

Mr. Babcock attended Ohio Northern University. For 12 
years he was in the American Bureau of Public Works in 
Manila. Returning to New York in 1930, he engaged in design 
with several large engineering concerns and was with the Port 
of New York Authority for eight years. He joined the con- 
sulting engineering firm of Syska & Hennessy, Inc. in 1954 


AERIAL VIEW of new Brook- 
. haven National Laboratory 
medical research center shows 
four circular 12-bed nursing 
units at right, hospital service 
area at left. To far left is main 
laboratory building. Just be- 
yond is cylindrical building in 
which reactor is housed, with 
stack for cooling air alongside 


and worked with that firm on the design of these systems for 
the Brookhaven medical center project. Today he is asso- 
ciated with Magnesia Asbestos Insulation Co. 


BY ARTHUR C. BABCOCK 


Mechanical Engineer 


Close Temperature, Humidity Control 





rage, is located in a wing north of 
the research hospital area. This latter 
area includes operating rooms, X- 
ray rooms, a large physiotherapy sec- 
tion, doctors’ quarters and ofhices, and 
four identical nursing units, each pro- 
viding for the housing and care of 
12 patients. 

At the southwest corner of the re- 
search laboratory is the reactor build- 
ing with its separate operating suite 
and the reactor or atomic furnace 
designed specifically for medical re- 
search. 

The research laboratory, the hos- 
pital areas, including the industrial 
medicine. kitchen wings. and nurs- 
ing areas, are all of one-story con- 
struction. A basement under the re- 
search laboratory contains the me- 
chanical equipment, refrigeration 
plant, well pump and plumbing equip- 
ment, a morgue and autopsy room. 
and a large stack room for the li- 
brary. The reactor building is a steel 
insulated tank 60 ft in diameter and 


54 ft high. It also has a basement 


and mechanical rooms. 


5 Psi Steam Heats Perimeters 


In general, all buildings in the re- 
search center are provided with per- 
imeter heating for all rooms and 
spaces along the exterior walls. Inte- 
rior spaces are heated by means of 
the various air conditioning and ven- 
tilating systems. 

The perimeter heating system for 
the research laboratory area consists 
of finned tube wall radiators supplied 
by 5 psi steam, while heat for the 
hospital areas is supplied by a two- 
zone hot water system. 

The steam heating system consists 
of two zones—northwest and _ south- 
east—and is fully automatic. Steam 
is supplied to the entire center by 
the Brookhaven Laboratory power 
plant located about a mile away. It is 
furnished at 125 psi and reduced by 


pressure reducing valves in the vari- 
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ous mechanical rooms: 5 psi for heat- 
ing and 40 psi for other uses such 
as hospital and laboratory equipment. 

The control of the steam heating 
system is of conventional design. 
When the outside air is below 35 F, 
the zone steam control valve is posi- 
tioned by the average of the outside 
temperature. the inside temperatures, 
and the setting of an adjustable 
switch. When the outside air is above 
35 F. the zone steam control valve 
operates as a two positioned valve 
to maintain the desired inside tem- 
perature, 

All radiators are equipped with 
orifices. Return is by gravity to a 
vacuum pump, and the condensate 
is pumped back to the power plant. 
Some radiators in special laboratories 
are controlled by individual room 
thermostats. 

The installed steam radiation sys- 
tem totals approximately 2300 EDR, 
with most of the finned tube radiators 


being one row high. All radiators 
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Cool Reactor Building with Unique System 


Probably the most unique of 
the air conditioning systems serv- 


Brookhaven 


medical research center is the one 


ing the Laboratory 
provided for cooling the reactor 


container operating and_ control 


room spaces. It also assists in 
cooling the reactor pile itself. 
The reactor container is a steel 
tank about 60 ft in diameter and 
54 ft high. It is 


2 in. of foamed glass and has an 


insulated with 


exterior facing of corrugated 


aluminum. 
The tank 


and is designed to withstand 2 psi 


container is airtight 
internal pressure. In the center of 
this tank is the reactor, or atomic 
furnace, which will be fueled by 
an alloy of enriched uranium and 
This 
which is designed specificially for 
a rating of L000 


pure aluminum. reactor, 
medical use, has 
kw. 

Although the reactor is primari 
ly water cooled, it was proposed 
to use the conditioned air at the 
work and control spaces in the re- 
actor tank to augment the cooling 
of the pile. The conditioned ain 
from the container areas is drawn 
through some 320 holes, 11/16 in. 
in diameter, and other small open- 
ings in the graphite blocks which 
surround the water cooled pile. 

According to data furnished by 
the Brookhaven engineers, an ex- 
able to 


haust fan handle 9 in. 


negative and 6 in. positive static 
pressure is required to draw the 
air through the graphite block and 
discharge it out of the 150 ft ma- 


sonry chimney to the atmosphere. 


The air conditioning supply 
unit (RAC-1 in Table 1) for the 
reactor is located in a basement 


mechanical room adjacent to the 
tank. The system consists 


filter. 


reactor 


of an automatic roll type 
preheat coils, well water cooling 
chilled 


reheat. 


coils. water cooling coils 


with duct and steam hu- 





COOLING AIR for reactor’s graphite 
reflector is forced out of 150 ft stack. 


Steel reactor building, 60 ft in diam- 
eter, is connected to main medical re- 


search complex 


midifiers in each branch. 
Instead of 


outside air 


through the usual 
louver and damper. 
the outside air enters the unit 
through a special butterfly damper 
that can be shut tight in 116 sec 
by compressed air from the re- 
actor operating console located in 
the control room. 

Some of the 


from this unit is supplied to the 


conditioned air 


reactor operating room — suite 
which is adjacent to the reactor 
tank. The remainder is supplied 
through diffusers and grilles to the 
reactor container tank, work area. 
control area, and to two special 
concrete chambers, one for pa- 
tients and the other for animals. 
All the 
hausted 


blocks, 


steel pipe to a 24 in. cement-as- 


conditioned air is ex- 
through the — graphite 
down through a 24 in. 
bestos pipe under the basement 
Hoor, and then to an exhaust fan 
room on the east side of the re- 
actor. This exhaust pipe also has 
an air operated butterfly damper 
where it enters the fan room. The 


exhaust air then passes through an 





aluminum casing containing spe- 
cial filters. Two 25 hp exhaust 
fans, one of which is a standby, 
draw the air from the reactor con- 
tainer and pile and out to the 150 
ft stack. 

The air exhausted from the re- 
actor operating suite also passes 
under the basement floor from a 
separate exhaust fan and is dis- 
charged to the stack in the same 
manner through a butterfly damp- 
er. 

This exhaust system also has its 
own radioactive filters. 

The purpose of the complex ar- 
rangement of this exhaust system 
is to prevent any escape of radio- 
active or contaminated air to the 
atmosphere in the event of an ac- 
cident in the reactor pile. 

{ 20 ton refrigerant No. 12 
package chilled water unit serves 
the reactor air conditioning sys- 
tem. The 25 hp unit has its con- 
denser cooled by the well water 
from the well water coils 

The this 


conventional except for the butter- 


control of system is 
fly dampers at the outdoor air in- 
Interlocks are 


provided so that the exhaust fan 


lets and exhausts. 
cannot operate unless the supply 


fan is started, and the butterfly 
valves open or close when the ex- 
haust fans are started or stopped. 

Other controls are provided so 
that the supply fan, exhaust fan, 
and all butterfly dampers can be 
instantly stopped or closed by the 
control 


reactor operator at the 


console. Separate ventilation units 
and unit heaters are provided for 
the fan room. 

\ system of air operated doors 
to the reactor tank container and 
wale! operated seals is provided 
to prevent any escape of radio 
active air in case of accident, and 
the entire reactor system is com- 
pletely separate from any of the 


other systems. 
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>. . 
are concealed by covers. which for 


purposes of symmetry can accom- 
modate radiators three rows high. 
Some two-high and three-high fin 
radiators are made up of 114 in. steel 


pipe with 414 by 41,4 in. steel fins. 


Heat Hospital with Hot Water 


The hot water heating system for 
the hospital area is a zoned, fully 
automatic, reversed return type. Zones 
Each 


zone has its own converter. expansion 


are northwest and southwest. 
tank and circulating pump. A stand- 
by pump is provided so that. should 
either of the fail. the 
standby can take over the load. 

The 


tube type. similar to the steam heat- 


zone pumps 


radiators are of the finned 
ing system. and are sized on the basis 
of 200 F average water temperature. 
The long exposed corridors leading 
to the nursing units have cast iron 
baseboard type radiators utilizing the 
hot water system. The nursing rooms 
are heated by means of hot water 
coils located in the self-contained air 
conditioning units. 

The northwest zone is served by a 
converter with a rating of 1.155.000 
Btu per hr and a hot water pump 
of 116 gpm capacity. while the south- 
east zone converter has a rating of 
1.061.000 Btu per hr and has a hot 
water pump capacity of 106 gpm. 

The control of these hot water heat- 
ing systems is standard. A submaster 
thermostat in the converter discharge 
modulates the converter steam supply 
to maintain a_ predetermined dis- 
charge water temperature. When out- 
side air is — 10 F, the water tempera- 
ture is 200 F. 
temperature of 65 F, the water tem- 


and with an outside 
perature is 100 F. These settings can 
be changed as desired. 


Night control is similar except that 


a separate submaster thermostat with 
a lower temperature range is used. 
An automatic manual switch is used 
to raise or lower the submaster con- 
trol settings. 

A hot water radiant panel system 
heats the 10 dog pens in the labora- 
tory area. Designed to maintain the 
dog pen floors at an adjustable tem- 
perature of 60 to 80 F, the system 
is automatic, except that the water 
circulator is started and stopped man- 
ually. The pipe coils are embedded 


in the terrazzo floor slab. 


Melt Snow from Dog Runways 


Each of the dog pens has an out- 


door fenced-in runway which has a 
snow melting system. This system is 
similar to the radiant heating system 
except that it uses a 40 percent solu- 
tion of ethylene glycol and has an 
open expansion tank (which is also 
used for mixing the solution). Pip- 
ing for both the radiant heating and 
snow melting systems is all welded 


wrought iron. 


Well Water Cuts Cooling Costs 


The research laboratory building 
is served by air conditioning systems 
LAC-1] LAC-2. 


systems LV-1 and LV-2. as listed in 


Table 1. The supply units for thes¢ 


and and ventilation 


systems are located in the basement 
along the east wall of the building. 

Both the air conditioning and ven- 
tilation units are of conventional de- 
sign; the former with filters, preheat 
coils, well water cooling coils. chilled 
water coils, and individual duct re- 
heat coils. The ventilation units are 
that 


coils 


similar have no 


chilled 


coils are in the units themselves. ex- 


except they 


water and the reheat 


cept for a few special cases. 


TABLE 1 — FOUR MAIN air conditioning systems and five ventilation systems serving 
Brookhaven National Laboratory research center are given here 














Air t 
System Type Locatior Area \ 
LAC-1 Air Conditionir Basement 4.15 Lat ia om 
LAC -. Air Conditionit Basement La ce 
HAC.-1 Air Conditioning Basement Hospit i 
RAC Air Conditioning Reactor 7,8 React 
basement 
LV-1 Ventilation Basement 50,435 b area labs and offices 
LV-2 Ventilation Basement 18.74 Lab area labs and offices 
HV-1 Ventilatior Basement 4,106 Hospital rooms and offices 
KV-1! Ventilation Basement 2,65 Kitcher 
CV-1 Ventilation Basement 38( Conference room and library 
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In general. the ventilation systems 
supply all the corridors, rooms, and 
offices which are not required to be 
fully air conditioned. These systems 
might be called tempered air condi- 
tioning systems, and they depart from 
the conventional in that they are sup- 
plied with well water coils for pre- 
cooling the air supply. 

Since well water was available at 
the site at a temperature of about 
53 F, 


the use of 


it was found, after study, that 
this 


would reduce the required mechani- 


water for cooling 
cal refrigeration by about two-thirds. 

The 
a gross area of 57.400 sq ft, of which 
13.480 sq ft (or 


fully air conditioned. If this were to 


research laboratory area has 


23.6 percent) is 


be conditioned with mechanical re- 
frigeration, a total capacity of 300 
tons would have been required. How- 
ever, by using well water for precool 
ing. a refrigeration machine of 100 
ton capacity is ample. 

The present well pump has a capac- 
ity of 1250 located at 


the northeast corner of the building. 


gpm and is 
For the reactor core cooling, 300 gpm 
is required. The balance of 950 gpm 
is available for precooling in the ait 


conditioning and ventilation systems. 


The three ventilation systems 
LV-1. LV-2 and HV-1 shown in 
Table | have four rows of well 
water cooling coils. with space pro- 


vided in the casing and capped tees 
in the piping for the future installa- 
tion of eight additional rows of coils. 

All air 


tion systems are 100 percent outside 


conditioning and ventila- 
air systems. except the one for the 


(¢ V-1 in 


Table 1). In all systems except that 


conference room system 
one. vitiated air is removed from the 


building by 115 direct driven cen- 
trifugal room exhaust fans. 

Of a total of approximately 40 
hoods. 14 are 


provided with filters for 


chemical and fume 


removing 
radioactive chemicals and fumes. 


The roof exhaust fans are driven 


by air cooled motors with sealed 


lubricated bearings for continuous 
duty. and have aluminum hoods and 
casings. The laboratory exhaust fans 
casings. and interiors 


baked-on 


have wheels. 


furnished with corrosion- 


proof coatings. 











How Control System Works 


The control system for the air con- 
ditioning units functions as follows: 

In summer, a thermostat in the 
supply fan discharge maintains the 
desired temperature by modulating 
the well water coils and chilled water 
coils in sequence. Individual room 
thermostats and hygrostats control 
the respective steam reheat and hu- 
midifier valves. 

In winter the discharge thermostat 
modulates the preheat and_ reheat 
steam valves in sequence, and a ther- 
mostat on the leaving side of the pre- 
heat coils will overcall the discharge 
thermostat when the outside air is 
below 46 F. When the supply fan 
starts or stops, the outside air damper 
opens or closes. In the latter event, 
all modulating valves on the well 
water, chilled water, humidifier, and 
reheat coils close. The preheat coil 
is always under control of its thermo- 


stat during winter operation. 


Control Systems Have Interlocks 


An unusual feature of all the air 
conditioning and ventilating systems 
is that 
that if the unit supply fan is stopped. 


interlocks are provided so 


all the roof exhaust fans operating in 
conjunction with the supply fan will 
also stop. The roof exhaust fans have 
starters with hand-off-automatic 
switches so that they can be operated 
manually if desired. even if the re- 
spective supply fan is idle. 

The air conditioning system for the 
animal rooms likewise has an un- 
usual feature: The pampered inhabi- 
tants of the laboratory are rats and 
mice which are used in large num- 
Their 


health. comfort. and environment are 


bers for research purposes. 


of paramount importance. The air 
conditioning system (LAC-1 in Table 
1) which supplies the animal and 
breeding rooms is equipped with an 
auxiliary valve which allows city 
water to flow into the well water coils 
in the event of failure of the well 
water pump. 

\ further safeguard to insure that 
the rodent population is kept healthy 
and contented is the elaborate system 
of alarms in the animal rooms. If the 


temperature or humidity falls below 
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or rises above certain set limits, an 
alarm rings and an area light ap- 
pears on the alarm panel located in 
one of the nurses’ stations. The nurse 
en duty will immediately contact the 
operating and maintenance staff to 
correct the condition. 

The air condition of the animal 
rooms is to be maintained at temper- 
atures and relative humidities ad- 
justed from 72 to 80 F (+ 2 F) with 
50 percent RH (+10 percent). 


Cold Rooms Critical 


In the laboratory area are seven 
cold rooms where temperatures of 32 
to 40 F must be maintained, with 50 
percent RH maximum, and one sub- 
zero cold room kept at —4 F, with 
30 percent RH maximum. 

These systems employ chemical de- 
humidifier units using hygrol liquid 
in a spray type, frostproof system 
with direct expansion coils and a 
separate concentrator for recondi- 
tioning the solution. 

The unit for the 32 to 40 F cold 
boxes has a 20 hp, refrigerant No. 12 
machine with a suction temperature 
of —5 F. 

The sub-zero cold room equipment 
is similar, except that the dehumidi- 
fler serves only the one cold room 
and has a 25 hp, refrigerant No. 22 
machine with a suction temperature 
of 42 F. 

Both of these 
trolled by thermostats in the supply 


systems are con- 


fan discharge ducts to the various 
cold rooms. The individual cold room 
conditions are maintained by room 
thermostats energizing or de-energiz- 
ing electric duct reheaters. 

All cold 


dicating high or low temperature con- 


rooms have alarms in- 


ditions. These are indicated in the 
same manner as the animal room 
alarms on the same panel. 


All ducts and dehumidifier units 


are insulated with foamed plastic 
blocks. 4 in. thick for the 32 to 40 
F rooms and 8 in. thick for the —4 


F sub-zero room. 

A 100 ton, 12 cylinder, refrigerant 
No. 12 refrigeration machine is lo- 
cated in the basement of the labora- 
tory area. This unit, operated by a 
100 hp motor, furnishes 40 F chilled 


water for the two laboratory systems 
and the hospital area unit (LAC-1, 
LAC-2, and HAC-1, respectively, in 
Table 1). The refrigerant is con- 
densed by well water. The well water 
passes through water coils in the air 
conditioning units prior to entering 
the condenser. 

The large kitchen has a ventilation 
system with no cooling coils. In sum- 
mer this is operated with 100 percent 
outside air. In winter the discharge 
temperature is maintained at ap- 
proximately 60 F by preheat and 
reheat coils. Supply air is exhausted 
through the large range hood. 

The physiotherapy area is provided 
with a separate air conditioning sys- 
tem. A 10 ton 
utilizes ventilation air from the venti- 


self-contained unit 


lating system supply. Conditioned air 
is supplied to the various rooms in 
this area with a steam nozzle humidi- 
fier in the unit and steam reheat coils 
in the various ducts controlled by 
individual room thermostats. All viti- 
ated air is removed by the roof ex- 
haust fans. 

Each of the 48 patient rooms in the 
four nursing units (12 in each) is 
furnished with a self-contained air 
conditioning unit located under its 
window. Each unit, with a rating of 
10,000 Btu per hr, has a hot water 
heating coil for winter operation. 

The units have three-speed evapo- 
rator fans with simplified manual 
controls that can be operated by the 
nurse to furnish heating, cooling, or 
ventilation only, as desired. Control 
is by a thermostat in the return air 
inlet, and approximately 25 percent 
outside air is admitted to the unit 
through the inlet louver under the 
window. 

The center was built by the Atomic 
Energy Commission for the Brook- 
National 


architects 


haven Laboratory. The 


were Eggers & Higgins. 
The heating. ventilating, and air con- 
ditioning systems were designed by 
Syska & Hennessy. Inc., consulting 
engineers. 

Some of the special features of the 
project, particularly the reactor air 
conditioning and cooling system, 
were designed in collaboration with 
the Brookhaven National Laboratory 


engineers. + 
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Application of 





Cork Insulation 


to Cold Pipe Lines 


© What thickness is needed? 

© What ‘accessories’ are required? 
© What installation methods? 

© What type of supports? 


© What maintenance procedures? 


By James H. Shaw 











In designine and applying cork insula- 
tion for a particular job, several things 
should be given careful consideration. 
Among these are: the correct thickness 
for the intended service, obtaining a 
perfect fit to the pipe and fitting, 
proper loading at hangers, correct 
hanger design, and correct anchor de- 
sign when used. 

Once a good job of application is 
made, it is of vital importance to insure 
permanence of the insulation used. 
Among the items to be considered to 
prolong the life of the insulation are: a 
good vapor seal, protecting outside 
lines from weather, protection from im- 
pact and abrasion, protection of steel 
items — hangers and supports — by 
painting, and proper and periodic in- 





spection and maintenance. These various 
considerations are discussed in this re- 
port. 

The author joined Eastman Kodak Co. 
in Rochester, N. Y. after graduating 
from Clarkson Tech with a BSME de- 
gree. The information in this report is 
based upon his experience at Eastman 
Kodak where he spent 12 years in the 
utilities division and eight years as chief 
engineer of the refrigeration section of 
the power engineering department. In 
this fatter position he was in charge of 
engineering, construction and _ initial 
testing of all major industrial refrigera- 
tion systems. Mr. Shaw joined Carrier 
Corp. as director of laboratory services 
in 1954. He is a member of a number of 
technical societies, including the Na- 
tional Society of Professional Engineers. 








THERE ARE numerous insulation materials on the 
market today with several kinds well suited to 
each temperature range. Some insulations are 
suited for the entire cold range from anti-sweat 
to the ultra-low temperature service. Cork is one 
of these wide temperature range insulants. 

This report does not attempt to justify cork 
over any other insulation. That must be the de- 
cision of the designer or user. Several papers have 
been published by others dealing with the instal- 
lation of various insulations. This will deal only 
with cork. 

Tapered lags, which are segments of a cylinder, 


may be field cut as discussed in this report or may 
be furnished precut by the cork insulation manu- 
facturer. 

Cork is an easily worked material and is rigid 
enough to be cut, shaped, and applied to pipe, 
fittings, and unsymmetrical items. Cork is flamma- 
ble but much less so than some synthetic insula- 
tion materials. It will burn with a smoldering 
fire but requires intensive heat and flame to keep 
it burning. 

Any insulation, no matter what the material, 
is no better than the installation. A good job of 
the initial installation is well worth the effort. 


Select Correct Thickness for Service 


Several papers have been published which deal 
with the economical thickness of insulation. 
Formulas and tables have been developed. It is 
not the purpose of this report to discuss these; 
however, one should be sure that these are cor- 
rectly applied for curved surfaces. For complete 
engineering information on the various types of 
insulation, it is suggested that manufacturers 
data be consulted. 

Table 1 shows the comparative heat losses for 
pipe sizes from 14 to 20 in. with three commercial- 
ly available thicknesses of cork covering. The 
use of this table simplifies the calculation of re- 
frigeration savings with insulated cork covered 
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lines. The following example will illustrate its use. 

Assume a 2 in. pipe line 100 ft long is to carry 
10 F brine with surrounding air at 80 F. The 
temperature difference is 70 F deg. The heat loss 
per lineal ft of bare 2 in. pipe is 1.38 Btu per 
hr per F deg difference in temperature. The total 
annual loss is 1.38 * 8,760 hr X 70 F deg X 100 
ft = 84,621,000 Btu’s and dividing by 288,000 
(Btu's per ton-day) = 293.8 ton-days. Assum- 
ing standard duty thickness cork insulation is to 
be used, the annual refrigeration loss for the same 
operating conditions is 0.131 X 8,760 X 70 X 
100 = 8,032,900 Btu’s and dividing by 288,000 
= 27.9 ton-days. 
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The annual saving with insulation is then 293.8 
—27.9 or 265.9 ton-days. Assuming refrigeration 
costs $1.50 per ton-day, the annual saving is $400. 
If the installed cost of 100 lin ft of standard duty 
cork insulation is $300, the investment would pay 
for itself in 9 months. 

This same reasoning can be used to justify one 
insulation thickness over a thinner layer in cases 
where the operating temperature is at the break 
point between one thickness and the next thicker. 
Normally, light duty thickness cork is recom- 
mended for temperatures above 35 F, standard 
duty thickness for 0 F to 35 F, and heavy duty 
thickness for service from 0 to —35 F. For eco- 
nomical reasons, it is usually best to use the com- 
mercially available thickness for the temperature 
range in which the intended service falls. 

Table 2 may be used as a guide in choosing 
the type and thickness of cork insulation for pipe 
and fittings from cold water temperature down to 
—100 F. The size or curvature of the vessel or 
pipe affects the insulation thickness for any given 
temperature. Economic studies of a specific in- 


TABLE 1 — HEAT TRANSMISSION LOSS per foot of 
pipe with various thicknesses of cork insulation is given here 








Transmission loss*, Btu per lin ft per hr per F deg 





Pipe 
size, Bare Light duty Standard duty Heavy duty 
in. pipe thickness thickness thickness 
V%, 0.45 0.080 0.071 0.061 
+g 0.49 0.091 0.098 0.067 
ve} 0.57 0.104 0.090 0.074 
M4 0.67 0.111 0.097 0.083 
1 0.82 0.121 0.105 0.087 
1% 1.01 0.135 0.110 0.959 
ly 1.13 0.155 0.116 0.104 
2 1.38 0.175 0.131 0.113 
23 1.65 0.207 0.145 0.132 
3 1.95 0.215 0.157 0.147 
3 2.20 0.236 0.167 ».146 
+ 2.44 0.254 0.192 0.163 
5 2.97 0.300 0.211 0.173 
6 3.50 0.326 0.238 0.187 
8 4.45 0.400 0.276 0.227 
10 5.48 0.457 0.329 0.268 
12 6.48 0.658 0.377 0.303 
14 7.09 0.712 0.415 0.327 
16 8.15 0.819 0.462 0.363 
18 9.i1 OR 0.509 1.405 
20 10.10 0.972 0.553 0.438 
*Data from Armstrong Cork Co., 1947 


stallation may vary from this guide especially at 
the very low temperatures. However, with a large 
installation including numerous pipe sizes, it is 
usually best economically to limit the variation 
in cork thicknesses to a few in order to use those 
commercially available. Special thicknesses usually 


cost more than they are worth. 


Lagged or Molded Coverings 


Molded cork covering is preformed in 36 in. 
lengths at predetermined thicknesses to fit all pipe 
sizes up to 12 or 14 in. OD depending on the 
insulation thickness. Beyond this size, the insula- 
tion is of uniform thickness for a given duty and 
is available in lag form or in sheets to be cut 
into lags. 

In some plants or construction sites, it may be 
found to be more economical to cut the lags on 


the job for pipe sizes even smaller than the size 
where the molded sections are available. On a 
large job, if molded cork is contemplated, storage 
space, and handling with possible breakage es- 
pecially of molded valve covers, may be critical 
items. Flat sheets 12 in. * 36 in. are easily stacked 
in storage. For normal maintenance, it is often 
best to stock sheet material which can be cut into 


lags for the pipe size required. If molded sections 



































TABLE 2 — INSULATION SCHEDULE for pipe, valves, and fittings up to 24 in. pipe size is presented i. 
t Size of pipe Type and form Surt ace 
Service Insulation for and fittings. in of insulation Size of material finish — 
Ordinary Pipe All sizes Anti-sweat 1 in. thick, 36 in. long Portland 
cold water Valves and fittings All sizes Hair felt wrapping 1 in. thick asbestos cement 
Pipe 12 and under Light duty cork, molded sectional ay long Seam 
Chilled water 14 to 24 Light duty cork lags 36 in. long hiller 
Valves and fittings 3 and under Light duty molded cork covers As required 
ito 24 Light duty cork lags As required vape al 
Pipe 14 and under Standard duty cork, molded sectional in. long Seam 
0 Fto35 F 16 to 24 Standard duty cork lags 36 in. long fille 
Valves and fittings 3 and under Standard duty cork, molded covers As required and 
4 to 24 Standard duty cork lags As required vapor seal 
Pipe 12 and under Heavy duty cork, molded sectional 46 in. long Seam 
0 Fto —35F 14 to 24 Heavy duty cork lags 36 in. long filler 
Valves and fittings 4 and under Heavy duty cork, molded covers As required and 
5S to 24 Heavy duty cork lags As required apor sea 
Pipe 4 and under + in. thick cork, molded sectional 36 in. long " 
> Thick 
—35 Fto 5 to 24 5 in. thick cork lags in. long vanot 
—50 F Valves and fittings 2 and under 4 in. thick cork, molded sectional As required scal 
24 to 24 5 in, thick cork lags 36 in. long 
Pipe 3 and under 5 in. thick cork, molded sectional 36 in. long 
342 to 8 6 in. thick cork lags 36 in. long Thick 
—50 Fto 10 to 24 7 in. thick cork lags 36 in. long uf c 
—100 F Valves and fittings 2 and under 5 in. thick cork, molded sectional As required sea 
242 to 6 6 in, thick cork lags As required : 
- 8 to 24 7 in. thick cork lags As required 
Below Very special and infrequent service, insulation thickness may vary from 4 in. up to 16 in. depending on temperature differential 
100 F and pipe and vessel size 
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TABLE 3 — CORK THICKNESS AND WEIGHT, and lag schedule for pipe in sizes from 8 to 24 in. are listed below 














Thickness of | OD of insulation, _ Net weight of | Sheets required for lags 
Nominal OD of insulation, in. | in. insulation, lb per lin ft per 3 ft of pipe* 
pipe Pipe, Anti- Light Standard Heavy Anti Light Standard Heavy Anti- Light Standard Heavy 1¥2 in. 3 in. 4 in. 
size, in. in. sweat duty duty duty sweat duty duty duty sweat duty duty duty thick thick thick 
V%, 0.540 1.35 1.85 2.88 3.25 4.25 6.31 1,00 1.31 2.06 
5 0.675 ae Se 3.23 4.25 6.31 0.75 1.25 2.44 
y 0.840 1.0 1.20 1.70 2.73 2.84 3.25 4.25 6.31 1.25 0.70 1.25 2.19 
Z 1.050 1.0 1.35 1.82 2.63 3.05 3.75 4.69 6.31 1.39 1.00 1.38 2.19 
1 1.315 1.0 1.47 2.00 2.97 3.32 4.25 5.31 7.25 1.57 1.25 1.63 3.31 
1% 1.660 1.0 1.51 2.32 3.10 3.66 4.69 6.31 7.87 1.83 1.44 2.06 3.63 
1y2 1.900 1.0 1.39 2.42 2.99 3.90 4.69 6.75 7.87 1.87 1.31 2.38 3.31 
2 2.375 1.0 1.47 2.44 3.25 4.38 5.31 7.25 8.87 2.36 1.63 2.68 4.69 
242 2.875 1.0 1.37 2.50 3.00 4.88 5.62 7.87 8.87 2.78 1.69 3.00 4.00 
3 3.500 1.0 1.56 2.68 3.06 5.50 6.75 8.87 9.62 3.14 2.19 4.00 4.44 
ay, 4.000 1.0 1.62 2.81 3.56 6.00 7.25 9.62 11,12 3.46 2.38 4.38 6.00 
4 4.500 1.0 1.68 2.56 3.31 6.50 7.87 9.62 11.12 3.78 2.38 4.12 5.81 
5 5.563 1.0 1.65 2.78 3.78 7.56 8.87 11.12 13.12 4.33 3.30 5.38 7.69 
6 6.625 1.0 1.81 2.78 4.00 8.63 10.2 12,19 14.62 5.00 3.75 6.00 8.12 
8 8.625 1.0 1.78 3.00 3.81 10.63 12.19 14.62 16.25 6.29 4.31 7.25 11.7 4 
10 10.750 1.0 1.93 3.31 4.19 12.75 14.62 17.37 19.12 7.60 5.75 10.85 14.44 41/3 42/3 
12 12.750 1.0 1.75 3.18 4.12 14.75 16.25 19.12 21.00 8.88 6.96 11.93 14.94 41/3 4 2/3 5 
14 14.000 1.50 3.00 4.00 17.00 20.00 22.00 6.50 12.15 15.54 42/3 51/3 5 2/3 
16 16.000 1.50 3.00 4.00 19.00 22.00 24.00 7.20 13.49 17.18 5 1/3 5 2/3 6 
18 18.000 1.50 3.00 4.00 21.00 24.00 26.00 7.92 14.42 18.67 6 6 1/3 6 2/3 
20 20.000 1.50 3.00 4.00 23.00 26.00 28.00 8.56 15.70 20.43 6 1/3 7 71/3 
24 24.000 1.50 3.00 4.00 27.00 30.00 32.00 9.80 18.37 23.55 7 2/3 8 8 1/3 





*2 additional sheets required for each fitting or valve. 


were stocked for all pipe sizes up to 12 or 14 in. 
more storage space would be required. 

The necessary tools to cut lags from the sheet, 
are rather simple. These include a bench saw with 
a tilting table for cutting the lags and a band saw 
for cutting deep sections such as beveling cork 
assemblies, splitting sheets, etc. In addition to 
these tools, it is essential to have available dummy 
lags of wood which are accurately made for 
the pipe size and cork thickness. These dummy 
lags are used to make the final setting of the 
table angle of the bench saw. 

Cork in all thicknesses is available in sheets 
12 in. wide by 36 in. long. For wall insulation, 
the cork is usually uncoated and a little less dense 
than that intended for lagging. Cork for lags 
should be specified as lag quality cork painted 
with a light coat of asphalt on both sides. 
The light coat of paint helps to hold the corners 


TABLE 4 — DATA for determining operating loads on 
pipe lines for hanger design are listed here 














Weight Weight of Weight of Ice load, 
Nominal of pipe, water brine® Ib per lin ft 
pipe Ib per __ per ft of per ft Anti- Light Standard Heavy 
size, in. lin ft pipe, |b of pipe, lb sweat duty duty duty 
Vy 0.424 0.045 0.059 5.8 7.1 10.0 
4g ©0567 0.083 0.108 5.8 7.1 10.0 
¥ 0.850 0.132 0.171 $2 5.8 7.1 10.0 
V4 1.130 0.230 0.299 5.5 6.5 7.8 10.0 
1 1.678 0.374 0.486 5.9 7.1 8.6 11.2 
1% 2.272 0.647 0.840 6.3 7.8 10.0 12.0 
ly, 2.717 0.882 1.140 6.8 7.8 10.6 12.0 
2 3.652 1.450 1.890 7.3 8.6 11.2 13.4 
24 5.790 2.070 2.690 8.0 9.0 12.0 13.4 
3 7.570 3.200 4.160 8.9 10.6 13.4 14.5 
34 9.110 4.280 5.560 9.5 11.2 14.5 16.5 
4 10.790 5.510 7.160 10.2 12.1 14.5 16.5 
5 14.620 8.660 11.250 11.6 13.4 16.5 19,3 
6 18.970 12.510 16.260 13.1 15.3 17.9 21.3 
8 28.550 21.600 28.100 15.8 17.9 21.3 23.4 
10 40.480 34.100 44.300 18.7 21.3 25.0 27.3 
2 49.000 48.900 63.400 21.4 23.4 27.3 30.0 
14 54.000 58.700 76.200 24.5 30.0 31.3 
16 62.000 79.100 102.800 27.2 32.7 34.0 
18 71.000 101.200 131.600 30.0 35.4 36.9 
20 79.000 126.000 163.800 32.7 38.1 39.5 
24 95.000 183.800 238.900 38.1 43.5 45.0 





*Assumed brine density of 81 Ib per cu ft, 


intact while the lags are being cut. Uncoated sheet 
cork, intended for wall or other flat installation, 
when cut into lags tends to crumble at the corners. 
An exception to using lag quality cork painted is 
when it is to be applied to a large tank or other 
vessel and the outside surface is to be heavily 
coated with a vapor seal. In this case, plain cork 
is best since the rough surface provides a good 
bond for the exterior coat. 


TABLE 5— QUANTITY AND TYPE of fastening for cork 
covered pipe lines are given here 












































Nominal Quantity of wire or band per 
pipe Type of ft of pipe, lin ft 
size, fastening* Anti- Light Standard Heavy 
in, sweat” duty duty duty 
Vs 3.62 4.30] 5.75 
% 3.62 4.30 | 5.75 
Y, 2.49 3.62 4.30 5.75 
Vy 14 ga 2.60 3.96 4.60 5.75 
1 wire 2.73 4.30 | 5.04 6.30 
1% 2.92 4.60 5.75 6.81 
1% 3.08 | 4.60 6.05 | 6.81 
2 3.28 5.04 30 7.54 
24%2 3.55 $.25 6.81 7.34 
3 12 ga 3.88 6.05 | 7.54 7.85 
342 wire 4.15 | 6.30 7.85 9.10 
4 4.40 6.81 7.85 9.10 
5 2.48 7.54 9.10 10.50 
6 = 2.76 8.55 | 9.87 11.62 
8 ey 3.28 9.87 | 11.62 12.68 
10 3.83 } 11.62 13.40 14.65 
12 4.36 | 12.68 14.65 16.20 
14 13.25 16.20 16.70 
16 14.58 17.35 18.05 
18 tis 16.20 18.72 19.50 
20 17.35 20.16 20.80 
24 20.16 22.82 23.60 
*Fastening for valves and fittings: ten percent more bands or wire 


are require 


than amount for an equivalent length of pipe. When wire 
is required use 10 ga. 


Fastening when roofing is used to cover outdoor lines: an addi- 
tional amount equal to one half that required for the insulation. 

For roll roofing on outdoor lines, bands should be used on 9 in. 
centers. 

In the above table where wire is indicated, copper coated steel is 
recommended. Where bands are indicated, galvanized steel may be 
used for normal locations. In areas where excessive moisture or corro- 
sive atmospheres may be present stainléss steel bands in the sizes indi- 
cated are recommended. In all cases two galvanized or stainless steel 
band clips should be used per band. 

Wires for anti-sweat insulation should be on 12 in. centers. Wire 
and bands for cork should be on 4% in. centers. 

>Anti-sweat insulation is furnished with canvas scrim and requires 
no wires or bands for fastening to pipe. Thus, these figures represent 
the wire or bands required only if covered with roofing. 
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How Much Insulation, What Accessories Required? 


Table 3 is a schedule showing for all pipe sizes 
up to 24 in., the insulation thickness for the three 
service duties, insulation outside diameters, weight 
of insulation and the number of 12 in. X 36 in. 
sheets of cork required for lags to make one 
course on pipe sizes 8 in. and larger. This table 
is useful in determining clearance between covered 
lines and other objects and in determining quanti- 
ties of shee. cork for a given job. 

Table 4 is used with Table 3 in determining 
operating pipe loads for hanger selection. For 
hanger design, the weights of pipe, insulation, and 
fluid inside the pipe, and the ice load are added 
together for a given pipe size and multiplied by 
the proposed span length. This result is the 
total weight to be supported by the hanger. The 
column in the table showing weight of brine per 
foot of pipe is calculated for calcium chloride 
brine with a specific gravity of 1.30 at the operat- 
ing temperature. The weights are on the safe side 
for any calcium chloride brine system. 

The ice load is used in calculating the total 
pipe load for span loading on outside lines only 
and is intended as a safety factor. It insures 
against the possibility of overload due to ice and 
snow building up on the lines during freezing 
weather. The use of these weights is optional 
depending on conditions, and may be safely 
omitted in warm climates. 

The quantities and types of fastening required 
for holding cork covering are given in Table 5. 
Quantities of wire or bands are given in feet per 
foot of pipe. 

The quantity of roofing felt required for cover- 
ing outdoor lines is given in Table 6. These quan- 
tities are also given per foot of pipe. 

The other accessories required to install cork 
are the adhesive, seam filler, and the vapor seal. 
These items presented in Table 7 are to be used 
as a guide in figuring quantities. The amounts 
given are liberal but actual quantities may vary 
depending upon how heavily the materials are 
applied. 

Apparent discrepancies in Table 7 such as the 
equal quantities and the lesser quantities shown as 
required for 31/ to 4 in., etc., are due to the actual 
dimensions of the commercially available covers 


as indicated by Table 3. Table 7 is set up with 
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the assumption that lag covers are used starting 
with the 8 in. and 10 in. pipe sizes rather than 
12 in. and 14 in. where commercially available 
molded covers cease. In the region of 8 to 14 
in. pipe sizes, materials required for either molded 
or lag covers can be interpolated from the table. 

The adhesive cement listed in Table 7 is that 
used for cementing all joints. The cement should 
be moistureproof and unaffected by brine, am- 
monia fumes, or any other material that might 
come in contact with the cork. The cement used 
also should not be harmful to any chemicals being 
produced in the area. 

The seam filler is used for filling chipped edges, 
making smooth surfaces at the seams of the cork 
molded covers or lags, and for filling to a smooth 
surface the voids in the raw surface of cut cork 
such as at valve bonnets, etc. 

The vapor seal material may be a brushed-on 
paint and Table 7 is set up on this basis. The 
sealer must be moistureproof above all and also 
not contaminate the products in the area. Emulsi- 
fied asphalt paint has been used successfully on 
large quantities of cork covered lines carrying 
brine at low temperatures. Also, several good 
sealers are available from insulation suppliers 
which should not be overlooked. On large tanks 
or wherever a heavy coat is required, the sealer 
may be mixed with short fiber asbestos to give a 
trowelling mixture or commercially available mix- 
tures may be obtained and trowelled on. 


TABLE 6 — QUANTITY OF ROOFING FELT required 


to cover outdoor lines is listed here 











Nominal Two ply roofing felt needed 
pipe per ft of pipe,* sq ft 
size, Anti- Light Standard Heavy 
in. sweat duty duty uty 
Y%, 0.77 1.06 1.67 
4 0.77 1.06 1.67 
y, 1.20 0.77 1.06 1.67 
34, 1,26 0.92 1.19 1.67 
1 1.34 1,06 1.38 1.95 
1% 1.44 1.19 1.67 2.13 
1, 1.54 1.19 1.80 2.13 
2 1.65 1.38 1.95 2.43 
21, 1.80 1.47 2.13 2.43 
3 1.98 1.80 2.43 2.63 
31 2.13 1.95 2.63 3.09 
4 2.28 2.13 2.63 3.09 
5 2.59 2.43 3.09 3.68 
6 2.90 2.83 3.41 4.12 
8 3.49 3.41 4.12 4.60 
10 4.11 4.12 4.93 5.45 
12 4.71 4.60 5.45 6.00 
14 4.83 6.00 6.30 
16 5.41 6.59 6.89 
18 6.00 7.18 7.47 
20 6.59 7.77 8.06 
24 7.77 8.95 9.25 





*Quantity of roofing felt provides a 2 in. maximum gap at bottom 
and a 4 in. lap around the pipe on horizontal lines. For roofing felt 
on vertical lines and for cases where print cloth is required add 
sq SF... ft of pipe to these quantities so as to provide a 4 in. 
circumferential and a 4 in. longitudinal lap. 
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TABLE 7 — PAINT AND CEMENT required per 100 ft of cork covered lines is given here 





Light duty cork | 


Standard duty cork | 


Heavy duty cork 





Pipe ~ Adhesive ~ Seam ‘ Vapor : ~ Adhesive 
cement, filler, seal, cement, 
gal gal ‘ a gal pe — gal 





Seam Vapor Adhesive Seam 
filler, seal, cement, filler, 
gal gal gal gal 





0.63 0.47 0.87 
0.60 0.47 0.85 
0, 5¢ d 0.47 0.81 
0.64 0.55 
0.71 ‘ 0.62 
0.72 0.69 
0.69 0.69 
0.73 0.77 
0.70 0.82 
.96 
06 
15 
29 
Ag 
7 
13 
33 
s? 
82 
.07 
36 


0.82 
0.87 
0.92 
0.93 
1.0¢ 
1.11 
1.29 
8.83 
9.50 
10.83 
12.17 
12.86 


, 
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0.45 0.62 42 0.51 
0.45 0.62 39 0.51 
0.45 0.62 36 0.51 
0.47 0.69 31 0.51 
0.49 0.77 51 0.55 
0.51 0.92 0.56 
0.53 .00 0.56 
0.55 .06 0.60 
0.56 15 0.60 
0.60 29 0.63 
0.63 40 0.65 
0.63 40 0.65 
0.65 62 0.71 
0.69 77 0.75 
0.75 13 0.81 
0.81 50 0.87 
0.87 79 0.93 
0.93 94 0.99 
0.99 24 1.05 
1.05 51 36.05 1.10 
1,10 3.80 39.61 1.16 
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*Molded sectional covering. 


tLagged covering. Note increased quantity of adhesive for cementing lags. 


Determine Lag Widths to Insure Good Fit 


In order to cut lags most economically from 
the 12 in. wide sheets, tables of lag dimensions 
were calculated for cork thicknesses from 114 to 
6 in. The first consideration in developing the 
necessary formulas was to provide a lag narrow 
enough to make a minimum void against the pipe 
but wide enough to insure sufficient strength to 
withstand normal handling without excessive 
breakage. Also considered was the amount of 
waste due to the saw cuts required. This study 
resulted in a minimum average thickness of the 
tapering lag of about 114 in. on the smallest pipe 
sizes calculated. This thickness was made larger 
for larger pipe diameters which have less curva- 
ture causing less voids. On this basis, the number 
of lags to be cut from a 12 in. sheet for pipe up 
to 36 in. was determined to be six, for pipe from 
38 to 50 in. the number of lags per sheet was re- 
duced to four, and for pipe or tanks larger than 
50 in. diam three lags are cut from a sheet. 


TABLE 8 — LIGHT DUTY (14 in.) cork covering lag- 
ging schedule for pipe is listed below 





Number 
OD Number 
pipe OD of of lags 
cork, per -—- 

in course Top 


Width of lag, in. 
= 12 per 3 ft 
Bottom in. sheet of pipe 


15.75 26 29/32 
17.00 28 29/32 
19.00 32 7/8 

21.00 36 27/32 37/64 6 
23.00 38 29/32 21/32 6 


1 17/32 6 
1 
1 
1 
1 
27.90 16 27/32 1 21/32 6 
1 
1 
1 
1 
l 


37/64 6 
37/64 6 


29.00 50 13/16 5/8 
00 52 7/8 11/16 
00 56 21/32 11/16 
00 60 27/32 11/16 

37.00 64 13/16 21/32 
.00 44 25/32 9/16 
00 46 2 13/16 2 19/32 
00 18 13/16 2 5/8 
00 50 27/32 2 21/32 

47.00 52 27/32 2 21/32 

49.00 54 27/32 2 11/16 

48.00 51.00 58 3/4 2 
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As a flat surface is approached, the whole sheet 
becomes the lag. 

From the formulas derived, Tables 8 to 13 were 
calculated. These tables give the lag dimensions 
and the number of 12 in. X 36 in. sheets required 
per course or per 3 ft of pipe, together with other 
pertinent data. It will be noted that the starting 
pipe size in each table is smaller for each greater 
cork thickness. Reference to the thickness schedule 
in Table 2, page 141, shows the approximate 
break point between molded covering and lagged 
covering. 

To check lag dimensions for a perfect fit, the 
cork shop should have wooden lags for all of the 
usual pipe sizes and cork thicknesses. These 
should be accurately made and used to assist in 
setting up the saw cut angle and the fence dis- 
tance from the saw. 


TABLE 9 — TWO IN. CORK covering lagging schedule 
for pipe is given here 





Number 
oD Number of lags 
pipe ODof of lags from Sheets 
size, cork, per - 12 36 per 3 ft of 
in in. course : ott. sheet pipe 
16 20 32 
18 
20 
24 
26 
28 


6 5 1/3 
6 6 

6 6 3 
6 7 2/3 
6 s 3 
6 9 

6 
6 


6 


+ 


WNNNRNNNNE Ke ee ee ee 
PWN 


66* 
77* 


ab 0 ye 8 ROI ie ee es 
See es es oT 


ww Ww re 
=) 


13/16 


764 





*Tank 
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When the saw is set, one course of lags should 
be cut and set up on the shop floor without ad- 
hesive and drawn tightly together with wire 
around a pipe the same size as that to be covered. 
The assembly should be checked for accurate fit 
to the pipe and to each other. On very large pipe 
sizes such as 18 in. or larger, the lags may be 
assembled without a pipe specimen and the in- 


side diameter of the cork cylinder measured. Any 
inaccuracies that cannot be corrected by tighten- 
ing the lags together should be corrected by small 
adjustments to the saw. With accurate workman- 
ship a second saw adjustment is rarely necessary. 
However, the test assembly is recommended for 
every saw setting. This is a vital procedure to in- 
sure a good installation job. 





How Formulas for Determining Lag Dimensions Were Derived 


The general formula for determining the num- 
ber and size of lags on pipe and tanks to give the 
most economical use of 12 in. wide lag quality 
cork board is as follows: 

in. = [(#/2) (a)} + [(»/2) ()} + (0.15625) 
(2 + 1) + [(4a — 6)/2} . ) 
shown in the figure: 


width of lag at top, in. 

width of lag at bottom, in 

number of lags per 12 in. X 36 in. sheet 
number of lags per course on pipe 

outside diameter of pipe or tank, in. 
outside diameter of cork covering, in 


If nm = 6 (which, for pipe up to 36 in. OD, 
provides small voids adjacent to pipe and makes 
lag large enough for ease of handling without 
breakage), then: 


12 = 34+ 36+ (7) (0.15625) + [(4 — b)/2]} 
12 3a + 36 + 1.09375 + 0.54 — 0.56 


10.906 = 3.54 + 2.56 ............. paceereainciecaae 
Also: 
a= af Jf ...... 
6 = xd/ in ‘oe 
Substituting (3) and (4) in ( 2) 
10.906 = (3.54d’ + 2.5rd)/N 
10.906 = (10.995d’ + 7.854d)/N 
N = (10.995a" + 7.854d)/10.906 
which reduces to: 
N = (1.4042’ + d@)/1.389 . = mee 
It should be et that N must be sunded up 
to the next larger even number so that the lag 
ends can be staggered along the pipe. 
For pipes from 36 in. OD to 50 in. OD use » 
4. Substituting in equations (1), (3), and (4) 
and reducing, the solution is as follows: 
N = (1.6664 + @)/2.381 
For tanks 50 in. OD and larger use » = 3. 
Substituting in the general equations, the solution 
is as follows: 
N = (2d’ + d)/3.620 . SER ined aaa (7) 
The following example wale serve to , Mactonne 
the use of these formulas for determining lag 
dimensions, 
Example: 
Find the number and size of lags to cover a 24 
in. OD pipe with 2 in. thick cork. 
d= 24 in. and d’ = 28 in 
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N = [(1.4) (28) + 24}/1.389 
45.5 (use 46 lags per course) 
then by equations (3) and (4): 
a = {[(3.1416) (28)]/46 = 1.915 in. 
6b = [(3.1416) (24)}/46 = 1.640 in 
check results by equation (1): 
3 X 1.915 5.745 in 
, X 1.640 4.920 in 
(7) (0.15625 sawcuts) 1.094 in 
(1.915 — 1.640)/2 138 in 
11.897 in. 

Since the total above is less than 12 in., the cal- 
culated number of lags per course and the lag di- 
mensions are acceptable. 

These same formulas can be used to determine 
number and size of lags for any tank diameter. 
Proper values of » must be substituted to insure 
good fit and adequate la, size for ease of handling. 




















o—_—_______q! 











LAG DIMENSIONS shown here were used to derive 


formulas 





TABLE 10 — STANDARD DUTY (3 in.) cork covering 
lagging schedule for pipe is listed here 





Number 
oD Number of lags 
pipe OD of of lags Width of lag, in. from Sheets 
size, cork, per ——_———————_ 12 * 36 per 3 ft 
in. in. course Top Bottom in. sheet of pipe 


TABLE 11 — HEAVY DUTY (4 in.) cork covering lag- 
ging schedule for pipe is given here 





Number 
oD Number of lags 
pipe OD of of lags Width of lag, in. from Sheets 
size, cork, per 12 X 36 per 3 ft 
in. in. Top Bottom in. sheet of pipe 








8.625 14.625 2 3/32 1 15/64 
10.750 16.750 2 1/32 1 19/64 
12.750 18.750 

20.000 


30.000 

32.000 

34.000 

36.000 

38.000 

40.000 

42.000 

44.000 : 
46.000 52.000 
48.000 54.000 
60.000* 66.000 
68.000* 74.000 


Vt RRR ADNAAAADAAAAAADH 





*Tank size. 


TABLE 12 — SIX IN. CORK covering lagging schedule 
for pipe is given here 





Number 
oD Number of lags 
pipe OD of of lags Width of lag, in. from Sheets 
size, cork, per 12 X 36 per 3 ft 
in. in. course Bottom in. sheet of pipe 


4.500 16.500 
6.625 18.625 
8.625 20.625 
10.750 22.750 
12.750 24.750 
14.000 26.000 
16.000 28.000 
18.000 30.000 
20.000 32.000 
24.000 36.000 








NNNNNNNNNN 
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5.563 13.56 1 25/32 8 3 
6.625 ’ 8 31/4 
4 


8.625 

10.750 42/3 
5 

5 2/3 

6 


6 2/3 
7 1/3 
8 1/3 
9 


9 2/3 

10 1/3 
10 2/3 
11 1/3 
12 


12 1/2 
13 
13 1/2 
14 
14 1/2 
15 
18 2/3 
21 1/3 


22 
27 1/3 
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BP 8 NNN et et et et et et ee 





*Tank size. 


TABLE 13 — EIGHT IN. CORK covering lagging schedu 
for tanks given here 





Number 
oD Number of lags Sheets 
tank OD of of lags Width of lag, in. from per 
size, cork, per —————————- 12 KX 36.—s 3 ft of 
in. in. course Top Bottom in. sheet pipe 


63 79 62 4.01 3.19 3 20 2/3 
120 136 108 3.95 3.50 3 36 








How to Apply Lags to Piping 


Prior to the application of an insulation on 
black steel pipe, the pipe should be painted with 
a good oxide steel primer. This will help prevent 
external corrosion in case of insulation failure and 
moisture migration. On galvanized screwed pipe, 
the threads should be painted. Iron and steel fit- 
tings, bolts, and nuts should also be painted. 


Cover Pipe on Ground When Possible 


Covering pipe on the ground, especially the 
larger sizes where lags are used, reduces labor costs 
and does not increase the hoisting labor over that 
for bare pipe. A ground level insulation operation 
will better insure a good fitting job and a thor- 
ough vapor sealing since the pipe can be rotated 
and all surfaces easily worked upon and inspected. 
After erection when the pipe is joined together 
by welding or flanges, as the case may be, and 
pressure tests are completed, the bare pipe joint 
insulation is installed tightly with the ends ce- 
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mented to the cork already in place. 

On a pipe insulation job, installed a few years 
ago, 400 ft of 18 in. pipe, 3000 ft of 16 in., 
1200 ft of 14 in., 1700 ft of 12 in., and several 
thousand feet of 4, 3, and 2 in. designed to carry 
a fluid at —100 F were covered with 6 in. thick 
cork. A large amount of this pipe was out of 
doors. On this job all possible outdoor pipe was 
painted and then covered on the ground. (See 
Fig. 1) This included vapor sealing, applying roll 
roofing for weather protection, and strapping on 
the hanger or support saddles. Wood slat slings 
were used around the cork when hoisting the line 
into position overhead. 

One-third of this job was covered with cork lags 
made up into preassembled half cylinders. (See 
Fig. 2) It was at first thought that making up 
the cylinders beforehand would cut the labor cost 
of installation. This did not prove to be the case 
because it was found that difficulty was experi- 
enced in getting the adjacent cylinder edges to 


Heating, Piping & Air Conditioning, May 1959 





butt evenly and tightly against each other. This 
difficulty with some cylinders was caused by un- 
equal lengths of the lags which were found to 
vary as much as 14 in. in a 3 ft lag. The remaining 
portion of the insulation was installed by the old 
and proven method of staggering the lags around 
the pipe. With this method the slightly unequal 
lengths became insignificant 


Use Staggered Joint Construction 


For a more homogeneous construction and one 
that will not develop separations between the lag 
ends, the lags are best installed with staggered 
joint construction, That is, alternate lags of 9 in. 
and 27 in. lengths are applied, starting at a flange, 
to make the first course around the pipe. (See Fig. 
3) Then as each succeeding course is applied, 
using the full 36 in. length lag with each end 
pushed tightly against its neighbor, a staggered 
or broken joint assembly is attained with the 
joints at the midpoint of the adjacent lag. 

To support the lags in place while being in- 
stalled, a heavy sash cord or a strap with a coil 
spring placed around the pipe or fitting is very 
handy to use. The lags are slipped into place un- 
der the strap one at a time. 

Adhesive cement is applied only to the lag be- 
ing installed at the moment and only to the cut 
surfaces of this lag which will come in contact 
with the adjoining surfaces of the lags already 
in place. That is, only half the length of each lag 
is coated with cement on each side and one end 


as it as being installed. In this way excessive ce- 


2 PREASSEMBLED HALF 
CYLINDERS may be applied 
to line as shown here. The 
authors experience indicates 
that special precautions must 
be taken to get cylinder edges 
to butt evenly and tightly 
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1 CORK COVERED LINE, which was lagged on ground, 
ready for hoisting into position is shown here. Cork has 
been hot asphalt vapor sealed and roofing paper has been 
installed for weather protection. Wood slat slings are used 
to hoist line so cork will not be crushed 


ment is not used and only one coat of cement is 
applied between the lags. 


Install Bands on Each Course 


After each course is installed, galvanized or 
stainless steel bands are placed on 41/ in. centers 
or four bands are installed between each 18 in 
joint distance. On the smaller OD insulated pipe 
sizes, 12 ga or 14 ga copper coated steel wire may 
be used as indicated in Table 5. The band mate- 
. 0.015 in. thick 
or 34 in. wide X 0.035 in. thick. On cork thick- 


rial recommended is 14 in. wide 


nesses over 4 in., the 34 in. band is recommended 


for all pipe sizes on 414 in. centers so that the 
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3 STAGGERED JOINT LAG installation is illustrated here. The 36 in. lags for one-half of a course are cut 9 in. from 
one end. The 27 in. and 9 in. pieces are installed tight against a flange to make one course around the pipe to start the stag- 
gered joint construction. The starting course could be made with alternate lags of 18 in. and 36 in. lengths. However, when 
one-fourth of the number of lags required per course is an odd number, some of the insulation may be wasted with this alter- 





nate method 


covering can be more securely tightened without 
breaking into the cork as might happen with wire. 
When wire is drawn too tightly it will cut into the 
cork in time and thus release the compression of 
the cork against the pipe and against the adjacent 
piece. 

In areas where excessively moist conditions 
exist or where corrosive vapors are apt to be pres- 
ent such as ammonia fumes, etc., stainless steel 
bands should be used of the same size as for gal- 
vanized bands. Even though galvanized bands 
may be vapor sealed with the cork, an unattended 
exposed band can corrode through in time and 
its usefulness destroyed, allowing the cork lags 
to open up. 

The bands of both materials are secured with 
band seals or clips which are applied with a spe- 
cial tool. 

The close centers of the bands (414 in.) are 
necessary to obtain spans between the bands such 


that no bulging of the cork will take place after 
a time to cause the seams to open up and the ulti- 
mate destruction of the insulation. The extra cost 
of labor and material in this instance is very small 
compared to the total cost of any project and is 
easily justified by decreased maintenance. 


Seal Against Moisture Migration 


After the lags are in place a seam filler should 
be applied to provide a smooth surface and then 
the vapor seal brushed on. An alternate finishing 
operation that may be applied in one coat is a 
heavy mixture of static emulsified asphalt mixed 
to a trowelling consistency with short fiber as- 
bestos. This provides a heavy vapor seal that is 
impervious to moisture and is easily finished to 
a smooth even surface. About an 4 in. thick coat 
does a good job. On outdoor lines roll roofing is 
then applied for weather protection. 


Stagger Joints of Molded Covering 


Sectional covering is best installed with stag- 
gered joint construction in a manner similar to the 
lagging procedure. The first half cover is cut into 
a 9 in. and 27 in. length and installed next to a 
fitting or flange. Each succeeding half section is 
butted up tightly. The adhesive cement is applied 
to only one half of the section length and to one 
end as it is installed. Each succeeding half section 
then carries the cement to the uncoated half pre- 
viously installed. The author's experience sug- 
vests that the joints between halves should be 
horizontal to decrease maintenance costs in case 
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of failure due to moisture, etc. If a failure occurs, 
the bottom half usually fails first. 

The bands are applied as the sections are in- 
stalled using 14 in. bands on 4), in. centers. The 
bands and seams are then coated with a heavy 
vapor seal and the job is complete unless decora- 
tive painting is required. 

On outside lines, roll roofing is applied the 
same as with lagged lines, leaving a 2 in. space at 
the bottom of horizontal lines and completely 
covering vertical lines. The roofing is held in 
place with VY, in. bands on 9 in. centers. 
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How to Cover F ittings 


On small fittings and valves, molded sections 
are commercially available and are easily installed 
using wire and bands to secure the sections. The 
sections should be cemented as they are installed. 

On sizes larger than 6 in. pipe, it is sometimes 
more advantageous to make up the fitting covers 
using lags. In either case, the fitting cover should 
fit tightly over the adjacent pipe covering. 

Adjoining flanges are covered in a manner simi- 
lar to pipe, one lag at a time or in prefabricated 
half cylinders of the proper diameter to give a 
close fit to the flange. 

Large valves, tees, and mitered elbows may be 
covered with prefabricated lagged half cylinders 
mitered to form the section. To get the proper 
lag bevel and to assure a good fit of the covering, 
a template should be used of the same diameter as 
the pipe fitting to form the half cylinders. The 
lags should be cemented together and drawn up 
tightly. When the cement is hard, the assembled 
covering can be handled and cut to the proper 
shape. 

After the cover is installed and wired and 
strapped securely in place, the voids remaining 
between the cork and the fitting should be filled 
with hot granulated cork and paraffin poured 
through small openings cut in the top of the cover. 
For safety in handling the hot liquid paraffin, 
especially at elevated locations, the paraffin should 
be a low melting point type. Commercial grade 


match wax with a melting point of 108 F is avail- 
able and suitable for this purpose. The cork cover 
must be tight so as not to allow the liquid paraffin 
to leak out. The pouring holes should be plugged 
and sealed over. 

If environmental fire hazard is high or for 
other reasons the paraffin void filler should not 
be used, a trowelled-on mixture of cork-impreg- 
nated mastic can be used successfully. This ma- 
terial is available, mixed and ready to use. All 
remote voids must be filled and the fitting cover 
firmly impressed into the pliable material. 

The lagging of valves requires a little more 
care than totally enclosed fittings since the stuffing 
boxes must be left exposed. The cork must be 
thoroughly sealed at this area. Where liquids are 

‘~3 piped that would be detrimental to the cork 
resin, vapor seal, etc., in case of a stuffing box 
leak, extra precautions must be taken to protect 
the covering. One successful method used is a 
galvanized sheet metal shield installed on top of 
the cork around the stuffing box. The joint be 
tween the cork and pan must be sealed with a 
suitable gasket material. 

The fitting covers should be thoroughly vapor- 
sealed, and on outside lines, roofing felt should be 
applied leaving a 2 to 3 in. gap in the roofing at 
the bottom. Both bands and wire are usually neces 


sary to bind the cork and roofing felt. 


How to Apply Lags to Tanks 


Lags are applied to tanks in much the same man- 
ner as to pipe, using the staggered joint construc- 
tion. Tanks used at 0 F or below usually should 
be supported from outside of the insulation. At 
these points of support, alternate lags of wood are 
inserted. The wood should be a hard wood, such 
as oak, and treated with hot paraffin or a good 
wood preservative. If the supports must be at- 
tached to the tank, they should be insulated to 
prevent frost migration and damage to cork 

For diameters up to about 4 ft. 34 in. bands on 
4Y, in. centers are satisfactory. On tanks over 4 ft, 
114 in. by 16 ga bands on 414 in. centers should be 
used. These bands are drawn tightly by angle clips 
riveted to the band ends and drawn up with a 
long threaded bolt. On tanks over 6 ft in diameter, 
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two pairs of clips per band are recommended 
to get enough draw-up distance. Tank covers 
should be thoroughly vapor sealed using two coats 
of static emulsified asphalt mixed with short fiber 
asbestos trowelled on. On indoor jobs where a 
smooth painted surface is desirable, a light vapor 
seal with one or two coats of a hard finish Port- 
land asbestos cement mixed half and half may be 
used. This is followed by the normal sizing and 
painting operation. All of these materials are 
commercially available. 

Tank ends, whether flat or curved, may be cov- 
ered with flat sheet cork cemented and fastened 
with wood skewers. Cover rings are applied over 
the flanges to seal the flat cover disc to the round 
shell. The voids are filled with granulated cork 
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and paraffin or other void filler. (See Fig. 4) 

On shells that require head removal periodically 
for cleaning, such as refrigeration coolers, less 
damage is done to the cork if it is carefully fitted 
to the head contour and cemented in place. At the 
flange, a cork ring or cover is applied which, when 
removed, exposes the flange bolts and nuts for ac- 
cess. Hair felt is packed around the bolts when the 
flange covers are installed. No paraffin is used 
with this method. When the head is removed, the 
insulation remains attached to the head and thus 
has a long service life at minimum cost. 

Another method of covering heads that require 
frequent removal involves the fabrication of a 
sheet metal cover lined with the proper thickness 
of cork. This cover is attached to the tank by 


i in. beside with cline 
and bolts for tightening 


4 FLAT INSULATION COVER for 
tank ends is illustrated here. After cover 
has been sealed, voids are filled with 
mixture of granulated cork and paraffin 
or other suitable void filler 


means of metal clips welded to the tank head. 
Voids between this flat cover and a curved head 
should be filled with dry granulated cork through 
a hand hole in the top of the metal cover. When 
the void is filled this opening should be carefully 
plugged with cork and sealed. The joint between 
the edge of the metal cover and the cork on the 
body of the tank should be carefully sealed. The 
advantage of the metal cover is that it provides 
protection for the insulation and can be removed 
many times with very little maintenance required. 

When insulation thickness exceeds 6 in. on 
tanks of say 48 in. diam and larger, it is better to 
install the cork in two courses to insure a good 
fit. Each course should be banded and vapor sealed 
as if each were installed alone. 


Fill Voids to Prevent Ice Formation 


In former days, brine putty was used as the 
standard void filler. This material was hard to 
work into all voids and usually had to be applied 
to a fitting before the cover was applied. Unless 
a very careful job was done, voids were not always 
completely filled resulting in possible ice forma- 
tion if the vapor seal on the cork became punc- 
tured. 

If leaks developed in the pipe connection at a 
fitting, or a piping alteration was required, or cork 
removal was required to remove a flange cover or 
tank head, the brine putty was very difficult to 
remove. 

The use of paraffin and granulated cork in the 
voids eliminates these disadvantages and saves 
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installation labor as well. It also insures filling of 
the remotest voids. The cork fitting must be tight 
so that the liquid paraffin will not leak out before 
it has hardened. 

In selecting the paraffin, the job situation should 
be kept in mind. Various paraffins are available 
with different melting points. To eliminate the 
hazard of burning a workman while handling the 
liquid parafttin, especially at elevated locations, a 
low melting point wax should be used. Crude 
paraffin match wax with a melting point of 105 
to 108 F is satisfactory for this service. This par- 
30 F and did not 


become brittle. It has been used satisfactorily on 


affin has been tested down to 


large fittings of a brine system operating at tem- 
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peratures as low as — 100 F. 

After the fitting covers have been installed in 
place, several holes 1 to 114 in. in diameter are cut 
in the top of the cover and the liquid granulated 
cork and paraffin mixture poured in until the holes 
are nearly filled. Cork plugs are then inserted in 
the holes and made flush with the cork cover sur- 
face. The fitting is then vapor sealed and if located 
outdoors, it should be covered with roofing felt. 

The granulated cork particles should be small 
enough to flow with the paraffin to the remotest 
voids. The maximum size should be not over about 
lg in. across. The proportion of granulated cork 
to use in the paraffin should be such that a flow- 
ing mixture is obtained. 

On some installations where the cork cover is 
applied and built up progressively, such as the 
head covers of large horizontal tanks, the granu- 
lated cork may be poured in dry. When the head 
cover is completed, melted paraffin is poured into 
the cork filling until it is full. This method saves 


the labor of mixing the cork and paraffin and does 
a satisfactory job. 

On lines subject to prolonged shutdowns, which 
are located in warm or hot areas indoors or ex- 
posed to a hot sun outdoors, 108 F melting point 
paraffin will become soft and will tend to creep 
out of a fitting that is not tight initially or has 
been damaged in service. For this service a higher 
melting point wax is preferable. However, when 
this choice is made, the increased handling hazard 
must be recognized. 

Paraffin is inflammable and precautions against 
fire must be taken. The safest way to melt paraffin 
is in a steam coil heated tub of hot water into 
which is suspended the container of paraffin. Dur- 
ing installation, no welding or metal burning 
should be allowed above the work or in the im- 
mediate vicinity. Paraffin spills or drippings 
should be cleaned up immediately. This is best 
done after the paraffin has solidified when it can 
be scraped up. 


Carefully Consider Hanger Loading 


On insulated lines it is preferable to support 
the pipe from outside the insulation. Metal to 
metal contact with a cold pipe line through the 
insulation always invites ultimate difficulties with 
the insulation at the hanger. Hanger rods sweat 
or frost and eventually the vapor seal breaks down 
and moisture migrates into the cork where ice 
forms and splits open the covering. The process 
is progressive and accelerates with time. 

Regular cork molded covers or lags are capable 
of carrying some compression load. However, this 
loading must be kept below the point where the 
cork deflection will break the vapor seal. Experi- 
ence and tests indicate that the maximum loading 
should not be over 7 psi based on the projected 
area of the pipe for standard cork and not over 
25 psi for heavy density cork. 

In order to distribute the loading on cork at 
points of support, steel saddles of half cylinder 
design should be used. On lines, usually below 
8 in. size and with short spans, steel saddles can 
be used on regular cork. They must be of sufficient 
length to hold the cork compression load to not 
over 7 psi. This load will produce a deflection in 
the cork of 1214 to 15 percent of the original 
thickness depending on the density of the cork. 
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When this design requires an excessively long 
saddle, it is best to use a heavy density cork sec- 
tion under the saddle. Heavy density cork is a high 
load carrying cork and is available in 12 in. X 36 
in. sheets in the standard thicknesses. These sheets 
are finished with asphalt paint on both sides and 
are easily cut into lags. High density cork is not 
available in molded sectional design. Its density 
varies from about 16 to 20 lb per cu ft. Standard 
cork has a density of 7 to 8 lb per cu ft. 

Tables 14 and 15 are schedules of pipe saddle 
dimensions and are calculated with 7 psi as the 
maximum compressive load on regular cork and 
25 psi maximum load on heavy density cork. The 
saddles are installed as shown in the figures ac- 
companying the tables. An overlap in the sched- 
ules between the 8 and 12 in. sizes is intended to 
be used for either molded covering or heavy den- 
sity lags. Shorter saddles can be used when the 
heavy density lags are used under the saddle. In 
order to standardize with fewer saddle lengths, 
several designs have been combined. However, in 
all cases the cork compression load will be less 
than the design load. The saddles are made of 
hot rolled carbon steel and should be prime 
painted before installation. 





Good Hanger Design is Essential 


Having calculated the hanger loading from the 
data in Tables 3 and 4 and having selected the 
proper saddle length from Table 14 or 15, the 
application of the support must be determined. As 
mentioned earlier regarding outside lines, it is 
easier to install the cork on the pipe on the ground 
before erection.The saddles can also be installed 
on the ground, but accurate measurements must 
be made to be sure the saddle and heavy density 
cork, if used, are properly located. 

Before the saddles are installed, the cork should 
be thoroughly vapor sealed with a heavy coat. 
It is also best to paint the saddles inside and out 
with asphalt or graphite paint, or they may be dip- 
painted in hot asphalt. The dip-paint should be 
done after channel iron sections, if used, are 
welded to the saddles. 

If the line is to be supported from above with 
a pipe clamp around the saddle and a hanger rod, 
then the bare saddle may be strapped in place on 

















the cork covered line using 14 in. wide galvanized 
bands. 

For below line support, a short length of chan- 
nel iron should be welded to the saddle before it 
is applied to the cork. The channel iron helps to 
distribute the load on the curved channel and over- 
comes its tendency to open up under load. The 
pipe clamp used on overhead supports overcomes 
this tendency by the nature of its application. 

Under line supports may be a trapeze arrange- 
ment with hanger rods or a rigid structural sup- 
port. To allow for movement in the line, rollers 
should be used between a rigid support and the 
saddle assembly. If commercially available pipe 
support rollers are used, the channel section on 
the saddle may be omitted. The rollers should be _ 
of solid section, not pipe, to prevent internal cor- 
rosion. The rollers are set in channel sections with 
the legs looking up. Small bars should be welded 
across the open ends of the channels to prevent 
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TABLE 14 — SADDLE DIMENSIONS for use over molded sectional cork pipe covering are listed here. Dimen- 
sions, which are illustrated in figure above, are: L, length of saddle, in.; T, thickness of metal from which saddle 
is made, in. or ga; R, outside radius of cork covering or radius of saddle, in.; W, one half the circumference of 
cork covered pipe or developed width of saddle, in. 
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size, in. span, ft L e R Ww I T R W L rs R W 
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the roller moving out of the channel endwise. The 
roller channel is welded to the structural support 
member, the roller set in, and the pipe with sad- 
dle and channel set on top of the roller. Since the 
area of the roller is rather difficult to keep painted, 
it is best to apply a coating of waterproof grease 
during the installation. 

When it is impractical to install the cork and 
saddles to the pipe before erection, the pipe is 
hoisted and set into the saddles lined with the 
supporting cork. With overhead support using 
pipe clamps over the saddle and cork, the pipe 
is raised to its approximate location, the clamp 
put around the pipe and fastened to the hanger 
rod, the cork lined saddle slipped in place under 
the clamp and the pipe lowered into the saddle. 
The clamp is then tightened and the hanger rod 
adjusted for proper pipe elevation. 

On outside lines where roll roofing is required, 
the roofing should be installed over the saddle 
before the pipe clamp is installed. Or for under 
line support the roofing should be brought down 
over the saddle to the support point and strapped 
in place. In no case should the saddle be installed 
over the roofing. 

















Heavy density cork 
under saddle 


Heavy density 
cork lags 


The pipe support may be any one of a variety 
suitable for the job. A hanging support is usually 
the best and is often the least expensive installa- 
tion for an insulated line. Pipe movement due to 
temperature change is automatically taken care of 
with a hanging support. Some of the supports suc- 
cessfully used for cold lines are rollers with rigid 
supports, ‘“U"’ rods under the saddles, trapeze 
under the saddle, half pipe clamps with two rods, 
single pipe clamp with turnbuckle and rod, and 
various combinations of these with springs. 

No pipe line is any better than the supports and 
hangers that keep it in place. Therefore, no sup- 
port should be installed that cannot easily be main- 
tained and kept free of rust. Probably the greatest 
single fault in support design is that of having 
structural members so close together that the back 
to back surfaces cannot be painted when required. 
Bracket or trapeze supports made of channel sec- 
tions back to back should have a space of at least 
2 in. to allow a painter's brush to cover all sur- 
faces easily. When structural members are welded 
together on outside service, the joints should be 
seal-welded at all lines of contact to prevent mois- 
ture accumulation between the touching surfaces. 






Standard 
cork lags 


TABLE 15 — SADDLE DIMENSIONS for use over heavy density cork pipe lags are given here. Dimensions, 


which are shown in figure above, are: L, length of saddle, 


in. or ga; R, outside radius of cork covering or radius of saddle, in.; W 


pipe or developed width of saddle, in. 


in.; T, thickness of metal from which saddle is made, 
, one half circumference of cork covered 
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5 ANCHORS are sometimes needed to prevent piping strains and excessive movement in pipe lines. Representative anchor 
design is shown here for use when it is desirable to place anchor on outside of insulation to minimize sweating and drip- 
ping of metal parts 


Suggested Anchor Design for Piping 


Sometimes the need arises for an anchor on an 
insulated line to prevent piping strains or exces- 
sive movement of connecting lines, etc. The de- 
signer must then decide whether to anchor the 
bare pipe and insulate the anchoring members ad- 
jacent to the cold line or to install an anchoring 
device outside the cork covering. The operating 
temperature of the line to be anchored has a bear- 
ing on this decision. 

On insulated lines carrying fluid at or below 
the dew point of the ambient atmosphere it is 
usually best not to have any metal support items 
touching the bare pipe. This will eliminate sweat- 
ing and dripping of the metal parts, which may re- 
sult in cork damage. This can be overcome, of 
course, by covering part of the metal item and 
maintaining the vapor seal. 

On lines operating at or below 32 F, it is al- 
ways best to avoid metal to metal contact between 
hanger and pipe. 

The anchor to be described here is suitable for 
all cold insulated lines. It is inexpensive, and has 
proven satisfactory in service on large pipe lines 
with 6 in. of cork insulation and designed for 
— 100 F operating temperature. 

On a now existing 16 in. refrigeration distribu- 
tion line designed for —100 F operation, the 
length of one section was such that the total move- 
ment due to temperature change from atmospheric 
to operating temperature was calculated to be 13 
in. This line and the parallel 16 in. return line 
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were connected by numerous 4 in. lines running 
to production equipment. In order to reduce lateral 
movement in these 4 in. lines, each 16 in. line was 
divided into four quarters with an expansion loop 
in the center and an anchor on each side of the 
loop at the quarter points. 

A typical anchor designed and used in this in- 
stallation is shown in Fig. 5. It consists of two 
steel half cylinders 30 in. long with flanges run- 
ning parallel with the pipe and heavy density cork 
lags installed completely around the pipe under 
the steel half cylinders. The cork is cemented to 
the pipe, vapor sealed, and then the half cylinders 
are cemented to the cork and drawn down by bolts 
until the cylinder flanges come together. 

The cylinder halves were designed so that when 
the flanges were tight a calculated compression 
of about 13 psi was set up in the heavy density 
cork against the pipe surface independent of any 
span load. Based on shear tests on heavy density 
cork, this loading with a 24 in. long cylinder was 
calculated to provide sufficient resistance to shear 
in the cork between the pipe and anchor cylinders 
to safely hold a calculated 6000 lb pull. For this 
13 psi load, the amount of clearance between the 
untightened steel cylinder halves was calculated 
from compression test curves to be 3g in. For a 
given load, flange clearance varies with cork thick- 
ness. In this case with 6 in. thick cork and 13 psi 
load, the deflection was about 3/16 in. and the 
total flange clearance before tightening was 3¢ in. 
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The remainder of the load carrying capacity of 
the cork on the under side of the line would be 
used to carry the span load. Thus the minimum 
length of the cylinder was fixed using (25-13) 
or 12 psi as the design load of the span. 

As a result of tests and based on the pipe sur- 
face in contact with the heavy density cork under 
the cylinder, a shear value of 5 psi was used in 
calculating the minimum length of cylinder re- 
quired. 

The anchors in use were designed for a 6000 
Ib line pull. The cylinder lengths required were 
calculated to be 24 in. long for shear and 27 in. 
long to carry the span on the 16 in. lines with 
span loads of 5200 Ib. The cylinders installed were 
made 30 in. long to increase the safety factor. They 
were made of 14 in. plate with four 34 in. bolts 
on the flanges on each side. Lateral movement in 
the cork was calculated to be not over 1/32 in. due 
to deflection. 

After more than six years of operation, none 
of the six anchors, patterned after the above, has 
shown any evidence of failure, slippage, frost, or 
any other defect. 

If a line is to be guided only, such as would be 
the case with an expansion loop, etc., a variation 
of the above anchor would be quite successful. 
A lower initial compression in the cork and a 
much shorter cylinder would be used since the 
longitudinal forces along the pipe due to the 


reaction force of the guide would be so low as to 
set up a negligible shear force in the cork. If the 
lateral force of the guide was small, the cylinder 
could be installed over the regular cork covering 
and the length calculated accordingly. 

To check the design of these anchors, tests were 
made on specimens simulating actual field installa- 
tion. Four test pieces were assembled using 6 and 
8 in. pipe with 2, 3, and 4 in. thick heavy density 
cork lags clamped to the pipe with steel half 
cylinders. All of the lags were 12 in. long. 

During the tests, the cork deflection was al- 
lowed to stabilize with a constant load on the test 
machine, and the deflection was measured. Then 
the specimen was unloaded, and the permanent 
deflection measured. These tests indicated that the 
5 psi shear load used in the anchor design was 
conservative. However, this was necessary to in- 
sure against excessive cork deflection or non-uni- 
formity in the materials used, and the quality of 
workmanship during the anchor installation. 

It was discovered during these shear tests that 
the cork cement normally used on the cork lags, 
fitting covers, etc., was not satisfactory for use in 
anchors. When literally sealed up by the nature 
of the long cylinder and pipe surface, the volaule 
materials could not escape and the cement did not 
dry. On subsequent tests, the air drying type ce- 
ment was abandoned and chemically hardening 
cement was used. 


Vapor Seal is Essential to Service Life 


The primary purpose of a vapor seal is, as the 
name implies, to prevent the migration of atmos- 
pheric moisture into the insulation to cause icing 
and ultimately failure. The question of whether 
or not to use one vapor seal for indoor high 
humidity areas or another vapor seal or one with 
lesser thickness for outdoor installations should 
never be considered. The best possible vapor seal 
is equally important in both dry or damp areas 
since insulation failure due to moisture migration 
through a poor vapor seal is simply a matter of 
time depending on the amount of ambient mois- 
ture available. The end results of improper vapor 
sealing are always the same — costly maintenance 
or replacement. 

Pipe lines that are kept under constant tempera- 
ture load are less susceptible to cork failure than 
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lines in intermittent service. Lines that are alter- 
nately warmed up by weekend or daily shutdowns 
and cold during “factory” hours must be checked 
more frequently to maintain the vapor seal to 
avoid moisture migration and ice formation. Ice, 
with its wedging action, in a short time will split 
open a fitting cover or covering on the pipe, even 
at some distance away from the vapor seal break 
by water migration along the pipe. 

The covering is destroyed by ice forcing the 
cork apart until it drops off or by trapped mois- 
ture within the covering breaking the bond be- 
tween the cork particles, causing the particles to 
drop from the line. This can occur in either hori- 
zontal or vertical lines. Because the moisture will 
travel under the cork covering and destroy a per- 
fectly sealed section of covering, it is important 
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that the vapor seal around valve bonnets or any 
other bare metal extending through the cork be 
carefully installed and maintained water-tight. 

A vapor seal found to give satisfactory results, 
and to have no harmful solvent fumes, is a mix- 
ture of emulsified asphalt and short asbestos 
fibers. This seal material may be mixed on the job 
or obtained commercially. This mixture is used 
where heavy coats are desirable such as on tanks 
or other large surfaces. Also, the asphalt alone 
may be painted on cork surfaces, which have a 
factory installed surface asphalt coating, after the 
seams and joints or other surface imperfections 
have been filled with seam filler. 


Hot roofing asphalt has been used as a vapor 
seal. This material is mopped on, leaving a heavy 
coat. The asphalt has a tendency to crack with age 
and in extreme cold weather, and for this reason, 
does not appear to be quite as satisfactory as the 
more ductile materials, such as asphalt cut-backs. 
Limitations in some industries preclude using 
otherwise good materials because of product con- 
tamination by the chemicals in the vapor seal, or 
in some environments the vapor seal may be at- 
tacked by atmospheric chemicals. In these situa- 
tions one might consider protective sealing of the 
offending vapor seal by an additional coating of 
paint, liquid plastic, latex, etc. 


Protect Outside Lines from Weather 


Cork covered lines located outdoors usually are 
subject to more total abuse from the weather than 
are indoor lines by their environment. This is 
especially true in areas where the climate is very 
seasonal with freezing and hot weather. It is good 
practice to shield outside lines with a protective 
cover after the lines have been vapor sealed. 

A satisfactory covering is two ply, 65 lb, 
reversible finish, roofing felt. This material is 
tough, and waterproof, and does not require im- 
mediate painting. Usually the roofing should be 
painted in three to five years after installation, or 
whenever small cracks start to develop in the sur- 
face. A good asphalt paint then should be used 
or possibly a metallic paint such as aluminum, 
which would reduce heat losses to a certain extent 
while it remained bright and clean. The roofing 
should be used as a cover and never installed to 
take the place of a vapor seal. 

In some outdoor installations, a dual purpose 
vapor seal and weatherproof covering might be 
considered. Various wrapping fabrics are avail- 
able which are installed spirally with an adhesive 
or waterproof material painted or trowelled on 
the cork. The wrapping must be completely satu- 
rated into the still wet waterproofing and when 
dry a heavy coat painted on the outside. This 
involves considerable labor and some complica- 
tion at hangers and fittings, but if properly in- 
stalled, it should give good protection to outside 
lines. 

With roofing felt, experience has shown that 
the roofing should not be wrapped completely 
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around horizontal lines. Some older outdoor brine 
lines which had been in continuous service for 10 
or 15 years have been found to show serious dete- 
rioration of the cork on the under side of the 
horizontal sections. These lines were installed 
with the roofing felt wrapped completely around 
the lines and securely fastened with metal bands 
and staples. Metal grommets were inserted in the 
bottoms of the roofing to allow breathing between 
the cork and the felt. These grommets either be- 
came painted shut or were so tight to the cork 
that their purpose was defeated. 

It was discovered that moisture had somehow 
accumulated in surprising quantity inside the roof- 
ing at the bottoms of the lines. The moisture had 
finally destroyed the cork resin causing the cork 
particles to fall out of breaks in the roofing caused 
by ice growth. This moisture probably was a result 
of condensing out of atmospheric moisture in the 
free air under the roofing. Even new lines in- 
stalled by this method showed free water accumu- 
lation under the roofing at the bottom after only 
four years of continuous operation. The roofing on 
these lines was cut to make a 2 in. longitudinal 
opening on the bottom to prevent ultimate cork 
failure. The cork and vapor seal on these lines 
are still intact. Completely wrapped vertical lines 
are not subject to this type of failure, except at 
the bottom of the riser where drainage openings 
should be provided. 

The recommended practice of installing the 
roofing felt with the bottom gap was begun in an 
experimental way several years ago on a large 
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installation and its success appears to be proven. 
With this method the roofing is wrapped around 
a horizontal line with at least a 2 in. gap between 
edges at the bottom of the line. Each 3 ft wide 
strip is lapped 4 in. around the line. Galvanized 
or stainless straps 14 in. wide are installed on 9 
in. centers with one strap over each lap. If the 
circumference of the covered line is smaller than 
about 38 in., the roll roofing may be installed 
lengthwise between hangers, cut to the proper 
width to provide the open gap at the bottom. This 
method is of no advantage on vertical lines and 


they are covered completely with 4 in. laps on 
each joint. 

When galvanized metal bands are used they 
should be prime and finish painted with static 
emulsified asphalt paint prior to installation. They 
are not painted again until the roofing requires 
paint. The band painting may be done quickly 
by using large spools on which several hundred 
feet of the material are wound on one spool. The 
bands are brush or dip painted as the spools are 
rotated and the painted band material wound on 
the other spool. 


Protect Covering from Mechanical Damage 


Inside cork covered lines usually are more sub- 
ject to puncture or abrasion than outside lines; 
however, both types of installation should be ade- 
quately protected from damage by this cause 
where required. 

Vertical lines indoors, passing through a floor, 
should be protected by sheet metal guards secure- 
ly wrapped around the cork after the vapor seal 
is installed. The height of the guard depends on 
the condition but should not be less than 3 ft. 
Indoor lines, either vertical or horizontal, that 


are subject to bumping should be adequately 
painted with the standard warning colors or sym- 
bols. Wood or steel bumper rails may be necessary 
where hand or power trucks are in use. 

On outdoor lines heavier guard rails and bump- 
ers are usually necessary. Lines passing over road- 
ways should have the road clearance height clearly 
painted on both sides of the lines. Metal shields 
on outdoor overhead lines usually are not neces- 
sary. Bumper guards on vertical outdoor lines near 
the ground should be painted in warning colors. 


Paint the Completed Job 


Depending on the situation, indoor lines may 
be left black with just the vapor seal on the line 
or they may be finish painted to suit the area color 
scheme. Usually, from the lighting standpoint, it 
is better to paint indoor lines with some light col- 
ored paint. 

So that the asphalt in the vapor seal will not 
strike through the finish coat of paint, the lines 
should be prime painted with a good sealer. The 
adhesive cement, used by the author to install the 
cork, when thinned to a brushing consistency with 
alcohol makes a good primer. Other good primers 
are available, that are mixed and ready to use un- 


der oil or water base finishes. 

All steel items such as structural members, hang- 
ers, saddles, etc., should be prime painted with 
oxide paint before erection. After erection of the 
lines, these items should be finish painted to match 
the color scheme on indoor lines. On outdoor lines, 
if black is a satisfactory color, the steel may be 
painted with graphite paint or static emulsified 
asphalt. The asphalt emulsion is water thinned 
and therefore is unsatisfactory to use in freezing 
weather: otherwise, it makes an excellent preserva- 
tive of steel surfaces. Special coatings should be 
used where adverse gases or fumes are present. 


Preventive Maintenance is a “Must” 


Once a good job of cork installation has been 
accomplished, it should not be neglected. The old 
adage of a stitch in time saves nine is a very ap- 
propriate motto that might well be applied to cork 
insulation. 
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Frequent inspections and daily general observa- 
tions are necessary to catch any unforeseen break- 
down in the vapor seal. The lower the tempera- 
ture in the lines, the more important these inspec- 
tions become. This is important around equipment 








having the usual large number of valves and fit- 
tings. Intermittent insulation inspections will de- 
pend on past experience with like equipment. On 
well maintained lines, usually a yearly inspection 
of outside lines will be sufficient to catch defects. 
Indoors, where greater hazards to the cork exist, 
such as high humidity, corrosive vapors, etc., these 
inspections should be made more frequently, per- 
haps as often as once a month depending on ex- 
perience, It is important to remember that a small 
break in the vapor seal at a valve stuffing box, 
hanger rod, or elsewhere, whether in a vertical 
or horizontal line, will invite moisture that ulti- 
mately will damage the covering for some distance 
away from the fault due to moisture migration. 

When breaks are discovered, the repair should 
be made as soon as possible in order to minimize 
the repair and so that a shutdown will not be re- 
quired to make a satisfactory major replacement 
job. 

Leaking valve stuffing boxes should be tight- 
ened and the vapor seal around the stuffing box 
given special attention. Valves are probably the 
single greatest cause of insulation failure and de- 
serve the attention demanded by their importance. 
This is especially true of operating valves which 
are frequently used. If covering is to be replaced, 
it is always best to do this with the line or fitting 
defrosted and not sweating. However, there will 
be situations when a fitting or short section of line 
Operating at below freezing temperatures must be 
covered but cannot be shut down for warm up. 

When an uncovered new connection is made to 
an operating line at low temperature, the ice 
buildup is fairly rapid. To cover such an area, the 
ice must be chipped off as close to the pipe as 
possible. Then the rest of the ice should be 
removed by washing with denatured alcohol. The 
cork is fitted to the line or fitting, and adjust- 
ments made to get a perfect fit. The cork is re- 
moved and a final alcohol wash made to remove 
all possible moisture. The cork is then quickly 
placed in position and secured. On a fitting, the 
paraffin and granulated cork is poured in to fill 
the voids as quickly as possible after the fitting 
is made liquid tight. The assembly should be fitted 
tightly against the existing adjacent covering. The 
surface of the cork is then vapor sealed in the 
usual manner. 

Wires and bands broken due to corrosion or 
impact should be replaced as soon as they are 
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found. Broken bands release the pressure holding 
the cork in place. The cork so released will soon 
crack open at the joints and then progress ulti- 
ately to complete failure. The recommended spac- 
ing of bands is 414 in. to reduce the span between 
bands, and thus to better insure that the whole 
length of the cork cover will remain tight to the 
line. A broken support doubles this span and 
causes the cork section to deflect away from the 
pipe. 

If the cold fluid being handled in a pipe line 
is damaging to cork, vapor seal, or the finish 
paint, special precautions should be taken to pre- 
vent this damage due to a leaking stuffing box. 
Some fluids in the halogenated hydrocarbon fam- 
ily fall in this category. Calcium or sodium 
chloride brines are corrosive to bare metal in the 
presence of air and a leaking valve packing can 
allow serious corrosion of the pipe line under the 
cork if the cork is not kept sealed. 

On systems carrying fluids that attack the cover- 
ing materials, metal shields should be fabricated 
and fitted tightly around the valve stuffing box 
with suitable gasket material between. Synthetic 
rubber will withstand some fluids for this serv- 
ice. These metal shields may be galvanized sheet. 
They should have a lip around the outer edge or 
lower edge, as the case may be, and a small pipe 
or tube connected to carry away from the cork any 
leakage or water melted from the frosted portion 
of the valve. 

Any mechanical installation, no matter what 
the first cost, is no better than the care it is given 
in service. An insulated pipe line or tank is one of 
the most fragile items of operating equipment 
in any plant and is probably more susceptible to 
failure due to neglect than most other plant fa- 
cilities. Installation costs are high, but the differ- 
ence in cost between a good construction job and 
a poor job is infinitesimally small. Also, the cost 
of maintaining an insulated pipe line properly, 
and above all at the right time, is small compared 
to that of a major repair job, which might include 
a service shutdown. In any case, improper mainte- 
nance would incur a heat loss during any pro- 
longed period of deterioration. Therefore, to get 
the most out of the investment in an insulated piece 
of equipment, the best possible construction job 
using the best materials available for the service 
intended must be made and the job must be kept 
in first class condition. 
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Entrance to Stuart Co. pharmaceutical plant, Pasadena, Cal., winner of American 
Institute of Architects Award. Reflecting pool has planted islands and fountains. 


Architect: Edward D. Stone *« Mechanical Engineers: Stockly & Bamford 
Air Cond. Contractor: Cal-Air Conditioning Co. * Gen. Contr.: Meyers Bros., Brumett & Demblon, Inc. 
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Air Conditioning Control 
helps maintain 
ideal working climate 
and product quality 


in Award Winning Plant 


Inside this white and gold screened 
building with its atmosphere of lush 
splendor is a two story garden court. 
Surrounding it are balconied executive 
offices, conference room, library, test- 
ing and research laboratories. On the 
lower level are production and storage 
areas, dining lounge and swimming pool. 








Powers precise temperature and humid- 
ity control throughout this fully air con 
ditioned plant provides ideal working 
climate for comfort, health and efficiency 
of office and factory employees. 


High standards of quality and uniformity 
are rigidly adhered to in processing 
Stuart products. Atmosphere in produc 
tion areas and temperature, humidity 
and pressure of various processes are ac 
curately regulated by Powers Controlling 
Recording Instruments 


For Your New Building 
be it a school, factory, hospital, church 
or commercial building ask your archi 
tect or engineer to include a Powers 
Quality system of temperature and hu- 
midity control. Its dependable year after 
year operation and low maintenance cost 
make it a highly profitable investment 





THE POWERS REGULATOR CO. 


Skokie, Ill. © Offices in 85 Cities in U.S. and Canada 


Western Offices: Los Angeles, 3200 Temple St. — Sen 
Francisco, San Diego, Seattle, Portland, Phoenix, Al 
buquerque, Denver, Salt Lake City, Billings, Montana 
Texas—E! Paso, Dallas, Houston, Lubbock, San Antonio 


65 years of Temperature and Humidity Control 
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“LP” PILLOW 
BLOCK 


RUBBER MOUNTED 
PILLOW BLOCK 


SEAL/V\ASTER 


... quality that builds acceptance! 


There is no greater assurance of performance than quali- 
ty. SEALMASTER gives you that quality in a complete 
line of ball bearing units, providing a wide range of 
mountings in shaft sizes from '4" to 4'/6". 


Patented SEALMASTER ‘Zone Hardening’ affords sim- 
plified, secure locking to shaft. One piece housings elim- 
inate loose pieces that increase your assembly costs. And 
when cost is a primary requisite there's no need to sacri- 
fice quality. 

The new SEALMASTER ‘'L"’ Series provides a precision, 
low-cost line of self-aligning ball bearing units. They are 
permanently sealed and pre-lubricated with a high grade 
lubricant for long life. 


SEALMASTER rubber mounted units provide extremely 
quiet operation where noise is an important factor. 


Whatever you look for in a bearing unit — quality — 
performance — economy — there’s nothing comparable 
with SEALMASTER! 
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WRITE FOR CATALOG 454. 


SEAL/MASTER. 


ghtiNe 





or: 
J 


SEALMASTER BEARINGS 


A DIVISION OF 
STEPHENS-ADAMSON MFG. CO. 
47 RIDGEWAY AVE., AURORA, ILL. 
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KEENEY 1S HEADQUARTERS 


FOR PRACTICAL DATA TO HELP SOLVE YOUR PROBLEMS IN 


HEATING, 


PIPING 


& AIR CONDITIONING 


Only HP&AC adequately covers all three 
fields each issue. Best evidence is last 
year’s record: 200 feature pages on Heat- 
img . . . 165 pages on Piping . . . 375 
oa Air Conditioning — total 740 pages, 
oc the equivalent of three books — plus 
525 pages in departments and news. 
You'll get vital data on correct design, 
installation, operation, and maintenance 


institutional and public buildings. 

You could make no better start to- 
ward solving your own problems in heat- 
ing, piping and air conditioning than by 
knowing what successful engineers and 
contractors have done in working out 
similar problems. In HP&AC they discuss 
actual installations, procedures, equip- 
ment, objectives, and how specific prob- 
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Mail Order to Keeney Publ. Co., 
6 N. Michigan Avenue, Chicago 2, Illinois 


Enter subschiption fon 


‘ Heating, Piping & Air Conditioning to 
sstart the first danced issue. | enclose 
f remittance for $.... to cover ............ 

g-year period. (Rates i in the United States, 
} only $3.00; Canada, Spain and Pan Amer- 
fican Union, $4.00; other countries, $6.00 
ga year.) 
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— as applied to industrial, commercial, lems have been met. # My ae - oo ee 
‘Title oe . Firm . 

Be Better Prepared in Days Ahead and S esrest 
+ City elena PTE “cctincencondestnatale 


Have This Practical Help Coming to You! 





BOOKS 


@ CORRECT PRACTICE IN AIR CONDITIONING BUILDINGS 


By popular acclaim, an all-new second edition! The best data re- 
Me from Heating, Piping & Air Conditioning. Problem-dis- 
solving information here shows how 43 eminent air conditioning 
engineers and contractors worked out scores of difficult problems. 
How-to-do-it facts . . . vital data on design, installation, operation 
. . . recommended techniques and systems in actual use—for Office 
Buildings, Hotels, Stores, Hospitals, Insurance Firms, Colleges, 
Banks, etc. Full 81” by 11” size. 196 pages, $1.50. 


@ INDUSTRIAL AIR CONDITIONING HANDBOOK 


Information on the purpose, cost, design, operation and mainte- 
mance of process oat comfort air conditioning systems in manu- 
facturing plants of many kinds. The combined knowledge and 
experiences of 33 prominent engineers, every one a designer or in 
direct charge of the largest factory air conditioning systems in 
operation. This shows other engineers how air conditioning helps 
speed production, improve products, and increase workers efficiency 
. . also how to operate conditioning systems as economically as 
possible. If improvements and savings in any plant's air condi- 
tioning operations are possible, these data and ideas from other 

plants will certainly suggest the ways to make them. 
186 pages, 81/.” by 11”, $1.50. 


@ CORRECT PRACTICE IN INDUSTRIAL PIPING 
[New Third Edition] 


A large collection of outstanding papers and data on industrial 
piping selected from several years of Heating, Piping and Air 
Conditioning. A comprehensive, practical volume which reveals 
how various difficult piping problems that arose in different in- 
dustrial plants were successfully worked out by piping experts. 
Design, installation, operation, and maintenance . . . steam, air, 
gas, oil, process, water and refrigeration piping . . . piping in 
pulp and paper and steel mills, in automobile plants and breweries, 
in the food and chemical and textile industries, and other manu- 
facturing plants are dealt with from different angles. 

196 Pages, 81.” by 11”, $1.50. 


Send Your Order to 
HEADQUARTERS: 
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* Nature of Business 


of reprinted material that originally ran 


in HEATING, PIPING & AIR CONDITIONING 


@ CORRECT PRACTICE IN HEATING INDUSTRIAL PLANTS 


Practical solutions to specific problems in all kinds of plants, 
factories, and mills—for changing, expanding, modernizing— 
planning maintenance—saving fuel—servicing boilers, oil burners 
—correcting corrosion—figuring heating requirements, also cost 
of steam—uniform heat control—converting to mechanical firing— 
snow melting systems, etc. Applications i heating, ventilating, 
processing, drying—packaged steam generators—heat pumps— 
unit heaters—radiant panel heating—low-pressure steam—central 
heating. Articles by 28 heating engineers reprinted from Heating, 
Piping and Air Conditioning. Full size, 81/4.” by 11”. 

132 pages, $1.50. 
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OXK...Ship books chocked 


— 


[] Correct Practice in Heating Industrial Plants ...............$1.50 
[] Correct Practice in Air Conditioning Buildings ............ 1.50 
(] Industrial Air Conditioning Handbook _...... sicialpsbadeass Sa 
(] Correct Practice in INDUSTRIAL PIPING .... .... 1.50 
[) Correct Practice in Heating Large Buildings wen 10 


Enclosed is check for total of this order $.......000000 000 
(Add extra postage of 25¢ each when outside the U.S.A. or 
Canada.) 


SHIP TO TITLE 

COMPANY 

STREET actin 

CITY ee ee . 
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Nature of Business 


KEENEY PUBLISHING COMPANY 


6 NORTH 


<HIGAN AVE., CHICAGO 2, ILL., U.S.A. 
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Not even from close up 
if they're by Halstead & Mitchell 


Fan noise, vibration and rattling have been engineered out 
of H&M air-cooled condensers. Deep pitch fans are run at 
slow speeds, Casings are rugged; won’t loosen with use. 


H&M condensers are completely dependable. The large 
coil and exclusive Turbu-Flo fins improve heat transfer by 
up to 15%. Fins are spaced widely to avoid clogging by dirt 
and other air-borne particles. 


Winter operation is easy, too, with H&M’s special modu- 
lating valve. Halstead & Mitchell air-cooled condensers are 
available in propeller fan or blower models. Multiple cir- 
cuiting at no extra cost. Ask your local distributor for com- 
plete information, or write to Halstead & Mitchell, Bessemer 
Building, Pittsburgh 22, Pa. 


Water-Cooled Condensers - Cooling Towers + Air-Cooled Condensers + Finned Coil Products 


H&M AIR-COOLED 
CONDENSER 


TH 
Halstead’: Mitchell 
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POWELL 


LUBRICATED 
PLUG VALVES 


STOP COLLAR COMBINATION 
LUBRICANT 
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Sectional view Powell Screwed Gland Lubricated Plug Valve. 


Like all Powell Valves, Powell Lubricated Plug Valves are e Cavity-free straight passage assures streamlined flow in 
superior in their field . . . and have many advantages over either direction. Scale and sediment cannot collect. 


other conventional types of Valves. 
= Powell Lubricated Plug Valves are available in sizes 14° 
e Simple design: only three basic parts—Body, Bonnet, Plug. ; ie 
: through 16”, depending on the type required—Semi-steel 175 
@ Quick, complete shut-off—a quarter turn will close or open and 200 pounds WOG ;—Carbon Steel ASA 150and 300 pounds. 
the valve. 
Powell can also fu wish Lubricated Plug Valves in other 
e Tapered Plug assures positive seating. 
. ; alloys on special order. 
e@ Machined surfaces of plug and body are not exposed in 
the open position. Any media adhering to the plug when in 
the closed position is removed when plug is rotated. local Powell Distributor—or write directly to us. 


For all your valve needs, make it a policy to consult your 


THE WM. POWELL COMPANY 
Dependable Valves Since 1846 e« Cincinnati 22, Ohio 
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In bowling alleys and banks, 
bakeries and beauty parlors... You find 





The popularity 





Paget: ptm 
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of bowling has increased so sharply in recent years that today more 


Americans actively participate in bowling than in any other indoor sport. Air-con- 
ditioned alleys have made it possible for bowlers to enjoy the game the year round. 





Air-conditioning is a “must” inside bank 
vaults, museum and library storage rooms 
and other areas where, for security reasons, 
there are no windows or little air circula- 
tion. Precise control of temperature and 
humidity also protects important records 
against atmospheric variations. 








ation—far removed from grandma’s oven. 
In this photo, crackers pour from the deliv- 
ery end of an automated travelling oven. 
Air-conditioning is used in large commer- 
cial bakeries today to control temperature 
and humidity and for employee comfort. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


Approved / 


f 


SUPER-DRY 
REFRIGERANTS 


Accepted/ 
Preferred! 


In thousands of applications, you'll find 
“Genetron” refrigerants filling the air- 
conditioning and refrigeration needs of 
modern America. “Genetron” refriger- 
ants offer unexcelled purity and dryness 
...and their strict quality specifications 
are consistently bettered in production. 
Leading equipment manufacturers, 
refrigeration engineers and air-condi- 
tioning and refrigeration wholesalers 
approve, specify and recommend them. 
They know they can always count on 
“Genetrons” for dependable, trouble- 
free service. 

“Genetron” Super-Dry Refrigerants 
are available from wholesalers every- 
where, coast to coast. See your whole- 
saler. Insist on “Genetron”! 


genetron 19 orance caver ccisF 
TRICHLOROMONOFLUOROMETHANE 
genetron 12 waite tase. cci.F. 
DICHLORODIFLUOROMETHANE 
genetron 22 creen case cucir, 
MONOCHLORODIFLUOROMETHANE 
genetron V3 purrte taser cacisFs 
TRICHLOROTRIFLUOROETHANE 


genetron 114q sive Lasel CCF 
DICHLOROTETRAFLUOROETHANE 





it gets pretty hot under a hair dryer—even 

with air-conditioning. And the girls like to 

enjoy having their hair done. That’s why so 

many beauty parlors are so well air-condi- 

tioned. It benefits customers . . . employees 
. and owners! 


llied 
hemical 
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Furred-in arrangement permits custom matching of building architecture. 
Recirculation grille supplied with frame to facilitate plastering-in. Cabinet 
enclosures which can be painted to match room décor also available. 








New Carrier 37E All-Air Weathermaster 


—only high-velocity terminal with reheat coil! 


Simplicity is the keynote of the new Carrier 37E All-Air Weathermaster*, 
the only room terminal currently available which provides a reheat coil 
for high-velocity constant volume single duct systems. These units require 
no electrical connections, no motors or other moving parts, no filters or 
condensate drains. And they save valuable building space because they 
permit the use of compact high-velocity air distribution systems. 


Installation is made easy by a choice of right or left hand duct con- 
nection, right or left hand connection to the heating coil (steam or hot 
water, 3 or 5 row), and by the availability of a complete line of accessories 
for cabinet or furred-in arrangements. 


The single duct system with reheat at the unit is acknowledged to 
be functionally the best possible for maintaining close control of condi- 
tions in individual rooms of office buildings, hospitals, hotels, and similar 
structures, new or old. It is an ideal choice for modernization of a building 
where the design sensible cooling load is relatively low and where a 
serviceable steam or hot water heating plant is available. 

In addition to the 37E, there’s a new Carrier 37D All-Air Weather- 
master for double duct systems. For complete information about the new 
units, call your nearest Carrier office. Or write Carrier Corporation, 
Syracuse 1, New York. + Reg. U.S. Pat. Of 


MORE PROOF OF 






BETTER AIR CONDITIONING FOR EVERYBODY EVERYWHERE 


OFT edie 
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Advance design reduces roof exhauster 


heights almost one-half 


Engineering ‘firsts’ moke Low-Contour 
Dynafan quietest. 





Penn Ventilator’s new Low-Contour Dynafan hugs the 
roofline . . . hardly makes a sound. It’s engineered specifi- 
cally to run quietly. This new unit is your assurance that 
clean lines designed into modern buildings won’t be com- 
promised. Many engineering advances have been incor- 
porated in the Low-Contour Dynafan. For example: 





motor isn’t atop the wheel as in most roof 
exhausters 
there’s no vibration-prone overhung shaft 


noise is cut appreciably by straddling 


fan wheels are supported between sealed ball 
bearings— above and below wheels 


entire fan floats on vibra-sorb vibration eliminators 


exact type motor to fit each particular service 
condition 

Get all the details. Call your Penn Ventilator man or write 
to Penn Ventilator, Philadelphia. 


— 


ENN VENTILATOR«CO., inc. 


GOODMAN & ALLEGHENY, Philadelphia 40, Pa. 
Representatives and Distributors in Principal Cities 
Charter member of AMCA 
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HOW 10 BALANCE BU DING BEFORE IT'S BUILT: 


Vertical dual duct units 
at er 


Cold duct 
Warm duct 


Horizontal dual duct units 


Shown above is a typical office building dual duct layout, 100 
per cent air system. It is zoned to provide selective temperature 
control for each enclosure with Buensod vertical dual duct units 
at exterior walls. These under-window units may be connected 
to vertical risers, or to horizontal mains at the ceiling or on the 
floor below. 


Illustrated: Buensod Type V window-wall unit with cut-away show- 
ing automatic volume control. This unit is designed for installation 
under windows to discharge vertically upward, quietly and 
without draft. 


Balancing a building before it’s built . .. almost an 
incongruity, yet Buensod does it consistently. 
Buensod air mixing units can be pre-set at the fac- 
tory for desired volume and guaranteed within 
+5% when installed. Whenever desired, a change 
in air volume may be made in the field by simple 
adjustment of one nut. This practically eliminates 
the tedious job of balancing after installation...a 
chore which can take months. 
The secret is in Buensod’s proven Automatic Volume 
Control. A simple tent-like apparatus maintains con- 





stant air quantity from each unit regardless of vari- 
ance of static pressures on either inlet or outlet of 
mixing valve. This operates automatically . . . inde- 
pendent of any outside power source, sensing instru- 
ment or complicated linkage arrangement. The 
mixing valve is actuated by a local thermostat to 
provide the desired room temperature. 


Buensod units are being designed into a constantly 
increasing number of new and renovated structures. 
Consider them for your next project. 


BUENSOD DUAL-DUCT 


Write for 
details to: 


BUENSOD-STACEY 
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Buensod-Stacey, Inc., 45 West 18 Street, New York 11, New York 
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DeZURIK 





THEY'RE PERFECT =“) FOR BALANCING! 


DeZurik Valves have these positive advantages which make them the perfect balancing valves for air 
conditioning systems: 


1. They are furnished with pressure gage connections. 
2. They have excellent throttling characteristics. 
3. They provide absolute dead-tight, drip-tight shut-off. 
4. They require no maintenance. 

DeZurik Balancing Valves are furnished with a pressure gage connection on the downstream side of 
the valve body. This assures a balancing connection at every valve and eliminates the expense of drilling 
and tapping on the jobsite. 


The modified linear characteristic of DeZurik Balancing Valves provides very accurate throttling when 
the valve is almost closed. With this characteristic — and the visible indication of the plug position — bal- 


ancing the system is an easier, quicker job. 

Exclusive Eccentric Action and a resilient covered plug assure dead tight, drip-tight shut-off. Plug 
position can be marked when the system is balanced. The valve can then be shut off dead tight to remove 
a coil or do other maintenance and the system brought back in balance by returning the valve to the pre- 


viously marked position. 

No other valve maintenance is required when DeZurik Balancing Valves are installed. The resilient- 
faced plug eliminates the need for lubrication. And the rotary stem seal, kept under constant spring ten- 
sion, will not — can not — leak! 

Get more information from the DeZurik representative near you. or write for details. 


Available in sizes 1/," thru 20”, in 2-way, 3- DeZuRIK 


way or 4-way models, with manual, on-off or 


positioning actuators. Cc ORP OR ATION 
SARTELL, MINNESOTA 


Only DeZurik Valves give you all these advantages: 





1. Easy Operation 2. Drip Tight Shut-off 3. Low Pressure Drop 
4. Best for Balancing 5. Low Installation Cost 6. No Maintenance 
7. Proved Record of Dependability 8. Compact Size 9. Economically Priced 


10. Versatility beyond compare 
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NINE MILES OF 
NATIONAL- U.S. 
FINTUBE HEATING 
ELEMENTS USED 
IN CHICAGO 
HOUSING PROJECT 


ANOTHER 
NATIONAL- U.S. 

s\ SUCCESS 

STORY 


» 


' 
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Contractors Hill & Ryba, and one of eight buildings comprising Stateway Gardens, new Chicago housing project. 


National-U.S. Gas Boilers Also Supply Domestic Hot Water 





Architect William Holabird, of Holabird & Root & Burger, 
the firm which planned Stateway Gardens for the Chicago 
Housing Authority. 


Stateway Gardens, one of Chicago’s largest 
housing developments costing more than 
$17,000,000.00, provides higher living stand- 
ards for approximately eight thousand resi- 
dents of the 1,644 dwelling units in its six 
17-story, and two 10-story buildings. 

Heating for all eight is supplied through 
National-U.S. convector-type radiators 
more than 47,000 linear feet of fin tube units 
enclosed in 66,000 linear feet of National- 
U.S. slope-top enclosures. 

Hot water for faucet, laundry and general 
use is provided by seventeen National-U.S. 
**66"" Series Cast Iron Gas Boilers. 


The bulk of the installation was handled 
by H. P. Reger & Co., one of the major 
firms dealing in plumbing, heating and air 
conditioning in the Chicago area. M. J. 
Holleran, Inc., one of Chicago’s top five 
mechanical contractors, equipped two of the 
17-story buildings. 

Says Joseph W. Ryba, coordinator for the 
Reger Company, “One of the good features 
of working with the National-U.S. Radiator 
Fintube Units is that we were able to install 
a double row of the units in rooms which are 
unusually large, or which are subjected to 
more severe conditions than others. This 





More than 66,000 feet of this National-U.S. Slope Top 
enclosure covers Notional-U.S. Fintube Radiators through 
out the entire projects. 


doubling up is done at practically no sacri- 
fice in space, either.” 
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Seventeen of these "66" Series Gas Boilers by National 
U.S. assure ample domestic hot water for the families liv 
ing in the 1,644 dwelling units 


A nother advantage in using National-U.S. 
equipment is cited by Warren E. Hill, Vice- 
President of M. J. Holleran, Inc 

“We have found National-U.S. represent- 
atives thoroughly cooperative in all our deal- 
ings with them,” he stated 

Full details on the equipment used in this 
important project are available. Inquire at 
our nearest office—see the yellow pages of 
your phone book—or write 


@ National-U.S. Radiator 


HEATING AND AIM CONDITIONING DIVISION 


Johnstown, Penneylvana 
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PREcIS I ON 
close tolerance manufacturing, builds peak performance 
into every CURTIS unit. 


Curtis is the ‘‘luxury line’’ in the air-conditioning industry. 
Silence, efficiency and long-life are inherent in Curtis design. 









Yet Curtis prices are right in line. eat Highs an a Sel 


This is why Curtis designs and builds thousands of unique air 
conditioning systems for commercial America . . . why Curtis 
is able to maintain a family of over 300 representatives OUR th YEAR 
and servicing contractors across the nation. 


Put the advantages of CURTIS PRECISION into your next job. 









WRITE DEPT. 5, ST. LOUIS 20, MISSOURI 





THE CURTIS “LUXURY LINE” OF AIR CONDITIONERS COSTS NO MORE 
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ioning, 


Husky fittings conform in all respects to the 
following high standards set forth by the Amer- 
ican Society For Testing Materials: A 234-58T. 


PROCESS AND TENSILE 
MATERIAL § PROPERTIES 


MANUFACTURE jf HARDNESS 


CHEMICAL WORK“{ANSHIP AND 
COMPOSITION j FINISH 


HEAT TREATMENT ff MARKING 
j’ INSPECTION 


Learn why Husky fittings are “7 Ways Better” 
... send coupon. 


a @6@68 


reducing tees 90° elbows 45° elbows reducers 
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SEE HUSKY AT THE SHOW 
National Plumbing — Heating 
Cooling Exposition 

May 31 June 3 

Miami Beact 


Florida 


H U Ss K 4 BOOTH 320 
WELDING FITTINGS 


SEND FOR CATALOG OF HUSKY STEEL 
WELDING FITTINGS 


NIBCO INC., DEPT. J-6405, Elkhart, Ind 
Please send your new Husky Catalog H-1 witt 
obligation 

name 

firm 


address 


city, state 
[_] Please also send address of nearest supplier 





¢ Which of these major gas valve problems is yours? 


capacity?...safety?”’ 

















THIS NEW GENERAL CONTROLS HI-FLO 





Straight through flow provides high capacity . .. minimum 
CHOICE OF pressure drop. And you get an unequalled combination of safety 
TWO ACTUATORS: Gt: : ; : 
characteristics. Spring-loaded inner valve closes with pressure 
V-116 MANUAL RESET, 
with lever actior At 


for positive safety shut-off. Direct in-line action without 
qudilaiax endoaueel J e complicated linkage. Rubber-faced vertical seating won't 
ee nee scratch or score... assures tight shut-off. Dual release actuator 
assures positive closing. Fixed or adjustable opening speeds for 
specific duty. Line sizes from 1” to 6” pipe. Costs less than 


valves that can’t measure up in quality, performance or 
H-117 HYDRAMOTOR, 


electric reset, with adaptability. Check the capacity table . . . then check 
either fixed opening a - . ‘ 
speed or adjustable wt the valve out with your nearest General Controls representative. 


opening speed regulated 
to design of equipment 


GENERAL CONTROLS 


America's Finest Automatic Controls for Home, Industry and the Military 
Glendale, Calif. * Skokie, Ill. * Guelph, Ontario, Canada 
Six Plants—42 factory branch offices serving the United States and Canada 
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-.-.-most versanomical way 
to air condition anything! 


Versanomical—that’s the word for Chrysler’s 
Centrifugal Water Chiller. It’s versatile: 
engineered for any air conditioning project 
from 125 hp to the largest. And economical: 
packed with special engineering features that 
cut operating and service costs, For example: 


True volute casing. A Chrysler design exclusive 
that minimizes refrigerant turbulence ... reduc- 
ing horsepower load on the motor. 

Adjustable guide vanes. Unique airfoil design 
employs new principles to increase compressor 
efficiency to the maximum while maintaining 
operating stability. 

Automatic operation. Factory-assembled con- 
trol console including all required safety 
controls, indicator lights and gauges. 
Automatic purger. Removes non-condensable 
gases and water vapor. Prevents contamination 
of refrigerant system, cuts service costs. 
Interlocked lubrication. System protects motor 
bearings with a constant flow of oil. Compressor 
can’t run unless oil pump operates. 


ChryslerCentrifugal W aterChillers are factory pre-tested 
under simulated operating conditions to assure peak 
performance. Get complete engineering data and techni- 
cal assistance from your local Chrysler Applied Machin- 
ery and Systems sales office. Or write: Airtemp Division, 


Chrysler Corporation, Dept. Y-59, Dayton 1, Ohio. 









> HRYSLER 


‘ vA AIRTEMP 


FIRST WITH THE FINEST IN AIR CONDITIONING 








For the first time! 
Everything you need in 


Dial Thermometers for 
Piping and Duct work! 


vt mutimt..> 
os LOK, 
S 








































A new and complete line of instruments: Dial 
thermometer of Marsh precision and accu- 
racy designed down to the last detail for 
piping and duct work . . . for use on heating 
and cooling equipment, air ducts, vessels and 
kilns, ovens and similar applications. 


Easier to read 


Illustrations tell the story. Four types, seven 
ranges — 72 stock combinations to meet every 
condition. Big, legible 3% " and 4%" dials... 
easy to read in places where piping and duct 
thermometers must be installed. Ease of 
reading further increased by provision for 
tilting and turning dials to any desired read- 
ing angle. Line includes distant reading types 
that take care of remote locations. 


Unbreakable —more accurate 


Instead of fragile difficult-to-read glass tube 
thermometers you now have sturdy, un- 
breakable, legible Marsh Dial Thermom- 
eters. Guaranteed accurate to plus or minus 
one division of the scale, they have far 
greater readable accuracy than any glass tube 
type. All have the famous Marsh “‘Recali- 
brator’’—to keep them accurate. 


All purpose 

Design provides for every on-the-job condi- 
tion. Separable sockets (‘‘wells’’) simplify in- 
stallation—or removal for servicing. Exten- 
sion necks take care of insulation on piping 
or ducts. Long stems in duct type put temp- 
erature-sensitive section where it belongs. 


Note the brief specifications opposite. Any 
thermometer is available from stock. 


Write for bulletin telling the whole story. 


Jas. P. Marsh Corporation 
Dept. T, Skokie, Ill. 


Marsh Instrument & Valve Co. (Canada) Ltd. 
8407 103rd Street, Edmonton, Alberta 


DIAL THERMOMETERS 


For piping 





Dial 
sizes: 342" and 41" 
Ranges: 
0° to 100°F for chilled 
water 
20° to 120°F for condenser 
water 
40° to 240°F and 100° to 
300° for hot water and do- 
mestic water 
34’ NPT connection 


All ranges, in both direct mounted and 
remote reading types, available with 
three standard sockets shown in draw- 
ing below 


2) 7% EXTENSION 
n mec T 


rq a 
4 F 


swe 


© STEM LENGTH 


For ducts 
Dial sizes: 312" and 412” 
Ranges: 40° to +120°F 
0° to 160° F 
0° to 220° F 


All ranges, in both direct mounted and remote 
reading types, available with standard ex- 
tension necks and stems shown in drawing 
below. 


Turn or tilt 
to any angle 


EXTENSION NECK 
, 2 STi UENGTH 200 









oN STi ENGI 














Also remote reading— 


ters of same basic design 
available with 6 ft. of capil- 
lary tubing as shown. 





Piping and duct thermome- 
7 
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ra TL A Ua ifeorroenrion 


Heating Equipment Rock Island, Illinois 


INTRODUCES 2 MORE POWER GAS BURNERS 


. WITH ON-THE-JOB 
PRIMARY AND SECONDARY 
AIR ADJUSTMENT 


MODEL 6-750 
MODEL G-1000 


Dual control of combustion 
air makes it possible for these 
Nu-Way burners to be in- 
stalled and then adapted to 
the conditions of the particu- 
lar unit being fired. This 
insures extremely quiet oper- 
ation and permits setting the 
burner for units with either 
low or high static drop 
through the flue passes. 


Both Model G-750 (input to 
750,000 BTU/hr.) and Model 
G-1000 (input to a million BTU/- 
hr.) can be installed in any 
boiler or furnace design, with hori- 
zontal, revertible flue, or in any 
unit originally designed to be fired 
with power equipment. Both can 
also be custom-engineered by 
Nu-Way to a particular unit if de- 
sired. Both are available in 3 models with choice of 1) thermoelectric-type 
pilot safety with flash tube ignition of standing-type pilot; 2) electronic pilot 
safety and flash tube ignition of standing-type pilot; or 3) electronic pilot safety 





ALSO ASK US ABOUT 


with prepurge and electric, spark-ignited intermittent pilot. Compact, slim-trim Shea ste z 
design. Panel construction insures quick servicing. Write Dept. HP-559, The 
Nu-Way Corporation, Rock Island, Ill. for details. ALL-ELECTRIC BURNERS 


UP TO 1,000,000 "=. 





Pertect air diffusion for electronic computers 
with ANEMOSTAT AIR DIFFUSERS 








High heat return from computer equipment and from high intensity 


lighting is efficiently controlled by air diffused through scientifically 
designed Anemostat Air Diffusers. AWERMOSTA’ @ 


Anemostat Air Diffusers change the air in a room once every minute 
without a draft. As a result, equipment and technicians operate at 





DRAFTLESS Aspirating AIR DIFFUSERS 


peak efficiency in this comfortable thermal environment. ANEMOSTAT CORPORATION OF AMERICA 
Write for your copy of ANEMOSTAT Selection Manual 60 which 10 East 39th Street, New York 16, N. Y. 
contains data on the wide-range ANEMOSTAT line. Representatives in Principal Cities 
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Industry Standard for 
Lower Maintenance Costs 


| ® 


’ 
Here S Why: Long accepted valve 
maintenance costs are a 
thing of the past in thousands of plants where 
LQ600’s have been installed . . . even in the most 
severe services where previous valves required 
repair or replacement after as little as two weeks 

on the line. 

These outstanding savings are made possible by 
seats and discs of Brinalloy®, a patented Lunken- 
heimer alloy that is more resistant to wear and 
corrosion than 500 Brinell Stainless or 1000 Brinell 
Case-Hardened Stainless Steel. 


LQ600-150 150 w. s.P., 300 wb. w.o.c. 


Add to this the Lunkenheimer exclusive silicon- 
bronze Stemalloy®, the most durable stem mate- 
rial ever put into a valve, and you have two 
important reasons why LQ690’s have established 
new low-maintenance standards everywhere they 
are installed. 

For an actual comparison test, call the Lunken- 
heimer Distributor in your area. He is an expert 
on valve maintenance costs and will be glad to 
demonstrate the maintenance-saving benefits you 
receive when you install LQ600’s ... or write 
The Lunkenheimer Company, Cincinnati 14, Ohio 


LQ600-200 200 Ib. S.P. 550°F., 400 Ib., W.0.G. 


LUNKENHEIMER 


THe OWE 
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BRUNER Industrial WATER SOFTENERS 


are frequently 


SPECIFIED 


by leading engineers 
ele a for important installations 


rennananet ‘ 
onanes snes 
os 










































This is Mayfair, Milwaukee, one of the largest 
shopping centers in America. One of Bruner’s 
largest water softener installations 
softens all the water —even in the 
air conditioning system. 
Hundreds of Bruner commercial and 
industrial installations throughout the 
United States and in many foreign 
countries are providing trouble- 
free service in both large and 
small applications. Water 
softeners, filters, and other 
Bruner water condition- 
ing equipment are avail- 
able for immediate 
delivery from stock 
in many types and 
sizes. Custom instal- 
lations are fabricated 
to engineer’s exact 
specifications. 





The Bruner softeners at Mayfair are 
fully automatic. Salt storage and brining 
systems are specially designed. Softener 
capacity is 13,000,000 grains and de- 
livers 1,750,000 gallons of softened 
water @ 1200 GPM. 


Consulting Engineer: L. R. SCHMAUS CO., 
INC., Milwaukee, Wis. 


Architect: GRASSOLD-JOHNSON & 
ASSOCIATES, Milwaukee, Wis. 


Plumbing Contractor: 
SEDLET PLUMBING & 

HEATING, INC., 

Milwaukee, Wis. 


* 





BRUNER corPORATION 


= America’s most complete line of quality water softeners and filters. 
BRUNER Executive Offices: 4763 N. 32nd ST., MILWAUKEE9, WIS. [> 
WATER SOFTENERS © FILTERS Telephone: Hilltop 2-3200 ‘ d 
Plants: Milwaukee, Wis., and Los Angeles, Calif. : 
Sales and Engineering Offices in all principal cities. +; 
Automatic Industrial type Y 
softener carried in stock. 
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B.EGoodrich 








KOROSEAL 
OUTLET PIPE 








1S BACKFILLED 











KOROSEAL 
RISER PIPE 












4” SLOTS 








CAP OR PLUG 






-_ 18” MINIMUM 








Koroseal PVC pipe relieves hydrostatic pressures under the 
Lawrence Seaway from Wad- 
N. Y. Underground water enters 


toe of dikes built along the St. 
dington, N. Y. to Massena, 


the Koroseal riser pipe through a series of slots. 
pipe and is discharged through 


pressure, water rises inside 











GRADED FILTER MATERIAL 





of this Korose al pipe, 
vious zones’ 


Under 


Koroseal drainage pipe to natural drainage channels. 


B.F.Goodrich Koroseal PVC pipe 
protects dike system on St. Lawrence Seaway 


HEN gates of the new Long Sault 
dam and St. Lawrence power 
dam were closed, a lake extending 35 
miles upstream was formed. Dikes, 
some as high as 85 feet, were built to 
safeguard the surrounding country- 
side, including some populated areas 
which were 40 feet below the lake level. 
To protect against excess hy drosti atic 
pressures along the dike toe, 23 relief 
wells of 6-inch B.F.Goodrich Korose al 
PVC pipe were installed to serve as 
automatic safety valves. These Koro- 
seal relief wells tap “pervious zones’”’ 20 


Koroseal pipe slotted and sold by F. C. Nichols, Inc., Norwood, Syracuse and Niagara Falls, 


to 50 feet beneath the dikes and draw 
off underground water that might other- 
wise undermine embankments. 

In this installation, engineers speci 
fied Koroseal PVC pipe because of its 
superior resistance to corrosion and its 
strength. Koroseal also has high impact 
resistance and superior insulation qual- 
ities. It threads easily, can be cut, 
welded or drilled. It never needs to be 
painted, will not support combustion 
Koroseal is available in pipe, tubes, 
rods, valves and sheets. For informa- 
tion, just send in the coupon. 


Twenty-foot length of B.F. Goodrich rigid Koroseal PVC 
pipe swings into position for sinking as a relief well. More than 2, 000 feet 


known for its resistance 
* beneath dikes and draws off underground water that might 
otherwise weaken the structures. 












slotted 


to corrosion, taps ‘pe r- 


B.F.Goodrich Industrial Products Co. 
Dept. HP-5, Marietta, Ohio 
Please send me free booklets on 

OC Rigid Koroseal Pipe 

C Rigid Koroseal Sheet 


Name——_ 


Company.-—_________ 








City 


Korosea 


New York. 


BE Go 0 drich Koroseal rigid PVC products 


Heating. 


Piping & Air Conditioning. 
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You get these benefits 
when you install YARWAY 


GUN-PAKT EXPANSION JOINTS 


\ 
\ 
\ 
\ 
‘ 


Why do industrial plants, institutions, universi- 
ties and central heating plants SPECIFY and 
INSTALL Yarway Gun-Pakt Expansion Joints? 
Because with Yarway you get: 

® CONTINUOUS SERVICE 


Costly shutdowns are eliminated. Packing 
is seldom necessary but may be added 
under full line pressure. No vents are neces- 
sary. Never needs repacking. 

RUGGED DEPENDABILITY 

ALL STEEL CONSTRUCTION 

Durable chromium plated seamless steel 
sleeves. No chance of metal fatigue. Wrought 
steel bases provide rugged, positive 


anchorage. 

@® INTERNAL AND EXTERNAL GUIDES 
Positive alignment of sleeve in stuffing box 
—where it counts! 

® LIGHT WEIGHT, STREAMLINED 

DESIGN 


Requires less space to install—less space to 
maintain—smaller manholes. 





Many Gun-Pakt joints have been in service 
over 25 years with only nominal maintenance— 
no major repairs or periodic overhauls. Main- 


tenance costs are negligible—records show 
average to be one manhour and 65 cents worth 


of packing per joint per yaar. AND—NEVER 
A SHUTDOWN FOR REPACKING! 


YARWAY field engineers are qualified to 
advise on installation and service—at no cost 


to you. Investigate today. Write for Bulletin 
EJ 1917 (°59). 


FOR YOUR NEXT PIPELINE JOB—BE 


SAFE—BE SURE! SPECIFY YARWAY 
GUN-PAKT. 


YARNALL-WARING COMPANY 


107 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


Cross-section of Gun-Pakt feature. 
To add packing, just insert a plug 
and turn the plunger. Note non- 
return packing slots. 


| 
YARWAY GUN-PAKT | 
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Can you find the Pritchard LoLine 
cooling tower in this picture? 


Chances are it will take more than a cursory glance 
to spot the Pritchard LoLine Cooling Tower in the pic- 
ture. That’s because it is low... hugs the roof incon- 
spicuously . . . becomes almost a part of the building. 
It is particularly suited for use where architectural 
considerations are important. 

Yet the Pritchard LoLine tower is a workhorse. Its 
sleek appearance takes nothing away from its per- 
formance. Available in capacities of 75 tons and up, 
it will handle most commercial and industrial cooling 
requirements with ease. Initial, operating, and main- 
tenance costs are low, too. 

So whether your main concern is aesthetics or per- 
formance, air conditioning or process cooling, com- 
mercial use or industrial use, there is a Pritchard 
cooling tower that will fit your needs to a “T.” 
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For full information on Pritchard Loline Cooling Towers, 
send coupon for informative 16-page bulletin 


ee ee 


J. F. PRITCHARD & CO. 
OF CALIFORNIA 
Dept. 123, 


4625 Roanoke Pky., Kansas City 12, Mo 


Please send Bulletin 5.1.902 on LoLine Cooling Towers 


Firm 
Address 


City Zone State 


I 
| 
| 
| 
| 
: 
Name Title | 
| 
1 
i 
I 
| 
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Planning that looked far ahead 


P. LORILLARD COMPANY’S 


award-winning plant 


This plant covering over 600,000 sq. ft. produces famous Old Gold, Kent and Newport cigarettes in a completely automated process. Its most modern ‘‘climate control’ 


involves refrigeration capacity equal to 120,000,000 Ibs. of ice per year. 
Architect and Engineer 
Lockwoop GREENE ENGINEERS INC., New York, N. Y. 


General Contractor 
L. CosLe CONSTRUCTION Company, Greensboro, N. C. 


equipped throughout At-oGeamen bracav, tne. Now York, i. ¥. 


e Piping Contractor 
with GRINNELL Company, Charlotte, N. C. 
Plumbing Contractor: 


JENKI NS VALVES Dixon & CHRISTOPHER, INC., Greensboro, N. C. 


One of the ten “Top Plants of 1956*”, the Lorillard plant 
at Greensboro, N. C. is notable from any standpoint but 
especially for planning that looked far ahead. 

You see it everywhere. In exterior surfaces of brick, 
aluminum and marble that need almost no maintenance. 
In walls of glazed tile and floors that are concrete or hard 
surfaced to reduce cleaning. 

You see it in the standardization on Jenkins Valves to 
assure that costly valve maintenance and replacement 
will not develop in future years. 

To plant and building owners and the experienced ‘ 
men who design and construct for them, the specification a ee ax Geen + ‘Gold aaiion on the waatn 
“JENKINS” has been an unquestionable assurance for water supply line. 
almost a century. You will want to have this assurance 


of long, trouble-free service when you specify or install 
valves, especially since Jenkins Valves cost no more. I N Kl N} 7 


Jenkins Bros., 100 Park Ave., New York 17. 


LOOK FOR THE JENKINS DIAMOND ® 
Sold Through Leading Distributors Everywhere A \ I S SINCE em 1864 


Jorn Gorey 


*As selected by a leading business publication 
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EQUIPMENT DEVELOPMENTS .... 





Packaged Boilers... 

.. designed for heating, processing 
steam. or hot water for commercial. 
industrial, institutional applications 

Cleaver-Brooks Co.. Dept. HPAC, 
326 E. Keefe Ave.. Milwaukee 12. 

Packaged fire tube boilers now in- 
clude units in 400, 500, 600 hp sizes. 
Line now available in range from 15 
to 600 hp with 18 sizes in 90 models. 
Provided for high or low pressure 
steam and can be fired with oil. gas. 


or combination oil-gas. 


Stainless Fittings. . . 


..designed for nominal tempera- 
ture. low pressure non- ritical process 
piping—Tube Turns, Div. of Cheme- 
tron Corp.. Dept. HPAC, 224 E. 
Broadway. Louisville 1. 

New *Pipe-Mate” line of stainless 
fittings available in sizes 14 through 
1 in. “Schedule 5S” and “Schedule 
10S” fabricated in 


erades best suited to corrosive ap- 


stainless steel 


plications at 150 psi or less. Features 
cited 


flange designed for ease of align- 


include: swivel-type insert 


ment; “Plug-R-Cap” reversible cap 


Heating, Piping & Air Conditioning, 


For reviews of Recent Trade Literature see page 244 
pag 


and plug fitting. Fittings can be butt- 


welded. Line includes expanders, 
alignment connectors, 45 and 90 deg 
elbows. returns. eccentric and = con- 
centric reducers, tees and crosses. re- 
ducing tees, caps. stub ends, flared 


nipples and flanges. 


Air Conditioning Units... 

.in expanded line including high 
pressure models and capillary condi- 
tioners Indus- 
trial Div.. Dept. HPAC, Detroit 32. 


conditioning 


{merican-Standard, 
Central station air 
units are factory assembled. Recom- 
mended for static pressures from 1 
in. to 9 in. WG. and deliveries from 
800 to 40,000 cfm. Four types avail- 
able: “Type A” 


mer cooling and dehumidifying and 


conditioner for sum- 
winter heating; “Type S” sprayed 
coil conditioner; “Type AB” multi- 
zone conditioner for application in 
multiple zone areas; “Type C” capil- 


lary conditioner. 


ore . | 
leet canine nell 


—” 
goer? 
: > 
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Packaged Liquid Chiller 
..designed for school applications 
{merican Air Filter Co.. Ince.. 
Dept. HPAC, 215 Central Ave., Louis- 
ville 8. 


May 1959 


Circulating water chiller of “Her- 
man Nelson” line is of shell and coil 
type, glass fiber insulated. Internally 
finned tubes said to greatly increase 
coefficient of heat transfer on refrig 
erant side without increase in pres- 
sure drop. Ten mode Is available rang- 
ing from 20 to 120 hp. Depending 
on entering and leaving water tem- 
peratures, capacities range from 15 
to 166 tons. Hermetically sealed com- 
pressors available in 20 through 60 


ton sizes. 


Oil Burner... 

a) . developed for use on scok h mat 
ine boilers where there is known 
or possible back pressure O1 positive 
furnace pressure—Mettler Co., Ine. 
Div. of Eclipse Engineering Co., 
Dept. HPAC, 1101 
Rockford, Il. 


*Turbo-Flame” 


Buchanan  St.. 


burners available 
in five standard models ranging in 
capacity from 1 to 5 million Btu per 
hr. Burner capacity determined by 
back pressure developed in furnace. 
Straight gas. straight oil, or gas-oil 
combination burners available in all 
five basic models; gas dual-fuel burn 
ers also available. Burner's gas pilot 
is spark ignited by 6000 volt trans 
former on straight gas and combina 
tion gas-oil burner operation. Gas 


pilot required when burning oil 


Duct Fan... 
...to be installed as section of duct 
Ilg Electric Ventilating Co., Dept 
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EQUIPMENT DEVELOPMENTS 


Continued 





HP AC, 2850 N. Pulaski Rd., Chicago 
H1. 

Newly designed duct fan available 
in 16 sizes ranging in capacity from 
1040 to 21,200 cfm at static pressures 
to 114 in. WG. Unit can be mounted 
in any position, according to manu- 
Smaller 


blade propeller; larger sizes, a five 


facturer. sizes have three 
blade propeller. Fan unit mounted in 
steel 


ends forming prefabricated fan and 


welded housing with flanged 


duct section. 


Pressure Reducing Valves 


. designed to provide tight shutoff, 


control, minimize mainte- 
nance—Jordan Corp., Div. of OPW 
( orp., Dept. HPAC, 6013 Wiehe Rd.. 


Cincinnati 13. 


accurate 


Pilot operated pressure reducing 
valves with sliding gate and plate 
seats available in 4 and 6 in. sizes. 
Valves capable of handling 50,000 
lb per hr of steam, 2300 gpm of water 
or 15,000 cfm of air. Suitable for 
pressures to 125 psi and temperatures 
to 406 F. Main valve cast iron with 
125 lb ASA flanges, pilot valve cast 
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Product 


“SRB 


iron with screwed ends. 


described in two bulletins: 


11-59,” “J-170.” 


pitti 


Btu Meter... 
..designed for use in measuring 
heat transfer in hot water generators. 
cooling towers, air conditioning sys- 
tems—/H/ays Corp., Dept. HPAC, 800 
E. Eighth St., Michigan City, Ind. 
“Model 913” 


instrument to record, indicate, inte- 


Btu meter is single 


grate Btu loss or gain in flowing liq- 
uid. Temperature differential, flow 
rate of liquid also recorded. Two 
platinum resistance temperature ele- 
differential 


measuring inlet and outlet tempera- 


ments, connected and 
ture of the liquid, form two legs of 


resistance bridge. 


Gas Fired Boilers... 
..developed for commercial, indus- 
trial uses—H. C. Little Burner Co., 
Inc., Dept. HPAC, Dubois and Wood- 
land Ave., San Rafael, Calif. 
Boiler has draft hood with vertical 
sealed alumi- 


to horizontal design. 


nized steel flue-collector. Staggered 
fins on sides of sections intended to 
provide maximum heat transfer area 


for hot flue gases. 


Centrifugal Pump... 
..designed for small cooling tower 
and chilled water applications 
Triangle Mfg. Co., Dept. HPAC, 
7535 W. Eight Mile Rd., Detroit 21. 


Direct connected centrifugal pump 


available with either 14 or 1/3 hp, 
3450 rpm, 110 or 220 volt, 60 cycle, 
1 phase motors with rubber mounted 
base and built-in thermal protection. 
Pump has 114 in. FPT suction and 
FPT 
Larger-motored pump varies from 40 
gpm of water at 22 ft head to 214 


1 in. discharge connection. 


gpm at 34 ft head. 


ty 


Thickness Tester... 
...in lightweight, self-contained de- 
sign—Branson Instruments, Inc., 
Dept. HPAC, 40 Brown House Rd., 
Stamford, Conn. 

Model 6” 


thickness tester, including batteries, 


“Audigage ultrasonic 


probe, harness, cable, earphones, 
weighs less than 5 lb. Recommended 
by manufacturer for field inspection 
of corrosion in piping, tanks, pres- 
sure vessels, similar equipment. In- 
strument range is 0.09 to 5 in.; ac- 
curate from 3 to 5 percent. For use 
on any flat, cylindrical, compound- 


curved surface down to 1 in. radius. 


Rotary Roof Ventilator... 
...Wwith ball bearing suspension de- 
W est- 
ern Engineering & Mfg. Co., Dept. 
HPAC, 4114 Glencoe Ave., Venice, 
Calif. 


signed reduce friction losses 


Rotary roof ventilator has totally 
enclosed, wool packed lubricant res- 
assembly includes 


ervoir. Support 


rubber isolation mountings. 
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How| B&W JOB-MATCHED TUBING 


saves in oil heater applications 











.. A complete range of carbon, alloy and stain- These are just a few of the reasons it pays to 
less steels—permits choice of steel to match — specify B&W Job-Matched Seamless Pressure Tub- 
service conditions. ing. Call the tubing specialist at your local B&W 

.. A wide size range—provides for freedom of District Sales Office, or write for Bulletin TB-417 
design. for full information. The Babcock & Wilcox Com- 

.. Uniform dimensions and mechanical prop- pany, Tubular Products Division, Beaver Falls, 
erties — helps to provide ease of fabrication. | Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
TA.9016-8P2 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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EQUIPMENT DEVELOPMENTS 


Continued 








Induction Motor... 

.in small frame design—Howard 
Industries, Ine., De pt. HPAC, 1760 
State St., Racine, Wis. 

New “Model 9200” induction mo- 
tor has low level magnetic hum, re- 
duced external magnetic field, low 
temperature rise, minimum cogging. 
hunting, according to manufacturer. 
Frame size is 27% 27. in. with 
overall length of 4 1/32 in. for frame 
“9210” and 4 13/32 for 


“9214.° Unit is permanent split ca- 


frame 


pacitor, single phase, 50/60 cycle mo- 


tor available in induction. torque, 


types: also available in 2 or 3 phase 
designs. Horsepower ratings are from 


1/300 to 1/30 hp. 





Fuel Oil Preheat Indicator 

.. designed to indicate temperature 
to which No. 6 fuel oil must be pre- 
heated for best atomization viscosity 

Bacharach Industrial Instrument 
Co., Dept. HPAC, 200 N. Braddock 
Ave., Pittsburgh 8. 

Instrument consists of — stainless 
steel cylinder as container for sample 
of fuel oil to be tested, steel scale 
rod with piston at lower end which 
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is precision-fitted into cylinder and 
timer comprised of ball sealed in 
fluid filled transparent tube. Opera- 
tion of instrument is mechanical. 
Scale measures are for mechanical 
pressure atomizing burners and fuel 
oil from 70 to 215 SSF viscosity at 
122 F. Other scales used for other 


types of industrial burners. 
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Vertical Steam Boiler... 


. . designed to provide steam for va- 





riety of industrial, commercial uses 


Sellers Engineering Co.. Dept. 
HPAC, 4874-76 N. Clark St... Chi- 


cago 40, 

“Type H™ vertical steam boiler op- 
erates with no low fire throttling: 
burners are full “on” or “off.” Elec- 
tric mercury tube’ type pressure 
switch automatically holds operating 
models range in 


pressure. Seven 


height from 62 to 84 in.. and from 


114 to 7 hp. 





Tempering Valves... 
...in three new types—Watts Regu- 


lator Co., Dept. HPAC, 10 Embank- 
ment Rd., Lawrence, Mass. 
New adjustable tempering valves 


include: “7OT” with threaded con- 
nections available in 14, 34 in. sizes; 
“No. 70” in 34 in. 


connections; 14 in. sweat connection 


size with sweat 


model. Valves have all bronze body, 
leakproof Q-rings. 





Plastic Air Washers... 
..entirely fabricated of rigid PVC 
Industrial Plastic Fabricators, Inc.. 

Dept. HPAC, Endicott St.. Norword, 

Vass. 

New line of air washers available 
in range of capacities from 1000 to 
54.000 cfm designed to handle acids. 
alkalies. corrosive fumes. Units said 
to clean 96 to 99 percent of contami- 
nants instantaneously soluble in wat- 
as chromic 


er. such acid. sulphuric 


acid. caustics. 





Jacketed Regulators... 


. .developed to surround steam trac- 
ing lines, keeping fluids from hard- 
ening or solidifying—Jordan Corp.. 
Div. of OPH Dept. HPAC, 
6013 Wiehe Rd., Cincinnati 13. 
jacketed 


said to work equally well for heating 


( Orp.. 


“Thermon” regulators 
or cooling applications. Suitable for 
pressures to 250 psi and temperatures 
to 406 F. 
available from 14 through 6 in. size. 
Product described in bulletins “SRB 
4-59” and “J-160.” 


(Continued on page 190) 


Sliding gate regulators 
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Low-Pressure 
Expansion Compensators 
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Pipe Alignment Guides 
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High-Pressure 
Expansion Compensators 














THE COMPLETE LINE TO TAKE CARE 
OF ANY KIND OF PIPE MOTION 


For hinged or any other type of standard or special 
expansion joints — your best bet is FLEXONICS., 
Here’s where you'll find the equipment, the experience, 
the skill to take care of any kind of pipe motion prob- 
lem, Here’s where you benefit from more research . . . 
more metallurgical care . . . more service .. . and now 
standard stock sizes for quick delivery from five 
FLEXONICS warehouses. They all add up to expan- 


a 


er Se 


"EIMA Member Expan 


€5-240 


TOMORROW'S 
ENGINEERING 
TODAY 
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EXPANSION 


FLEXONICS CORPORATION - !39! 


sion joints that you can install and forget — plus ex- 
pansion compensators, flexible connectors, the all-new 
FLEXONICS pipe alignment guides and other piping 
accessories. 

Today—write for your copy of the Flexonics 


Expansion Joint Design Guide . . . 28 pages 
of valuable information. 


Manufacturers Asso ation 





JOINTS 


SCUTH THIRD AVENUE » MAYWOOD, ILLINOIS 


Divisions 


INDUSTRIAL HOSE + EXPANSION JOINT + BELLOWS + AERONAUTICAL - AUTOMOTIVE 
Fiexonics Research Laboratories, Elgin, iilinois 
In Canada: Fliexonics Corporation of Canada, Limited, Brampton, Ontario 









ways AIRCOUSTAT. 


can save you time and money 





Sound Traps... with 
Guaranteed Results 





1) Easy to select 
specify proper model 
avoid errors 








aS, 


2) Easy to handle—No riggers or 3) Easy to install—Units are i 4) Fits all duct sizes—Big units 
special equipment needed. Large stalled the same as ductwork. Unit are easily assembled from small 


inits composed at job site have 2” extensions yWiaeeletjae-lametetia.) 


a 


b oe 


5) No storage problem — Units 6) No maintenance— Units are 7) Guaranteed results 
I lelivered right to the job site, fire-resistant, dust-proof and built to every noise reduction problem 
ready to install last a lifetime are completely reliable 


Pre-engineered by Koppers to eliminate guess- reduction problem. AIRCOUSTAT is built to give 
work, unnecessary calculations and difficult a lifetime of maintenance-free service. 
installations, AIRCOUSTAT Sound Traps guar- Write today for your copy of the AIRCOUSTAT 
antee trouble-free silencing of all duct-trans- Selection Manual, a quick guide to the right 
mitted noise . . . at a savings in time and _ unit or combination of AIRCOUSTAT units to 
money to you. eliminate duct-transmitted noise in all air 

AIRCOUSTAT selection is quick, simple and handling systems. Write KOPPERS COMPANY, 
reliable. A choice of over 60 stock models, INc., Sound Control Department, 3405 Scott 
fabricated in 6 lengths, solves every noise Street, Baltimore 3, Maryland. 





SOUND CONTROL 


METAL PRODUCTS DIVISION 
Engineered Products Sold with Service 
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Point your selling in all 


4 directions at I time 
You must sell THE BIG FOUR to sell your heating, piping, and air conditioning products 


Are you getting through to them? 
Impressively? Often enough? Your most 
economical way is to advertise in Heating, 
Piping & Air Conditioning. 

Here’s the publication that has as paid 
readers the factors who collectively pur- 
chase-control every job in the industrial- 
large building field. 

How do these engineers and contractors 


@ SYMBOLS OF 
WANTEDNESS 


Heating, Piping & Air Conditioning 


regard HP&AC? The provable answer is 
this: HP&AC has the largest and only fully 
paid circulation in its field. 

How do manufacturers in your field rate 
HP&AC? Again, the answer is provable: 
HP&AC leads by over 2 to | in advertising 
volume, has more advertisers, and is used 
exclusively by more advertisers. 


Complete information By return mail! 


6 N. Michigan, Chicago 


KEENEY PUBLISHING CO. AIR CONDITIONING HEADQUARTERS 
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EQUIPMENT DEVELOPMENTS 


Continued from page 186 





High Temperature Water Boiler... 
..designed for high temperature hot water heating 
and process work—Boiler Engineering & Supply Co., 
Inc., Dept. HPAC, Manavon St., Phoenixville, Pa. 
Water is circulated in “Flo-Kontrold” boiler at 
temperatures between 250 and 450 F with system 
loads from 4 to 100 million Btu per hr, but design 
of system is standard, says manufacturer. Circuits 
arranged to eliminate vapor locking: all circuits 
drainable at one point through bottom header, vented 
at one point through top header. Boiler supported on 
structural steel frame with enclosed welded steel cas- 
ing. Designed for firing with oil. gas, combination 


oil-gas, or stoker for coal. 





é ——_ 


Roof Ventilator... 

..in design 30 in. high from curb to top in largest 
size—Loren Cook Co.. Dept. HPAC, 227 Depot — - 
Berea. Ohio. 

“Model QD” roof ventilator is direct-drive propellet 
ventilator. built in 16 to 48 in. diameters. with ca 
pacities from 1200 to 38.350 cfm. Propellet consists 
of cast aluminum hub and individually cast aluminum 


blades. Largest size weighs 185 lb. 





Horizontal Air Filter... 

.. with automatic action—American Air Filter Co., 
Ine., Dept. HPAC, 215 Central Ave., Louisville 8. 

“Type H Roll-O-Matic” automatic renewable-media 
air filter said to require minimum of maintenance, 
have constant filter resistance. Renewable media con- 
sists of specially woven curtain of glass fibers which 
traverses face of filter, rolls up collected air contamin- 
ants, with used media, into disposable roll at side. 
Horizontal design developed for application on new 
or existing multi-zone air conditioning units, heating 
and ventilating units. Available in 10 sizes. ranging 
from 4070 to 39.000 cfm. 


(Continued on page 194) 
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T= FOLLOWING pages bring you some of the latest 
developments in automatic controls from Honeywell. 
They widen your choice of products, give you more to 
work with. 


For complete information on these new control prod- 
ucts and systems, call your nearest Honeywell sales 
office. Honeywell provides 112 sales offices throughout 
the country. Each is staffed with control specialists to 
assist you in writing specifications and preparing control 
layouts. 
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Now! Quality Honeywell Electronic 


. For multi-zone 
air conditioning— 








THE HONEYWELL 
CONTROL MASTER* 


The Honeywell Control Master brings the ad- 
vantages of central air conditioning control to 
small, multi-zone buildings. Three-module 
construction makes it easy to custom design 
units to fit the specific requirements of your 





clients. 
Lower module contains combination tem- 
perature check button and adjustment knob PEM E ORTHO e Cueees Bee seceerens 


for each zone. When check button for any zone 
is pushed, its temperature is indicated on the 
big, easy-to-read dial. Temperature is corrected 
by turning the adjustment knob. 

Center module is selector switch module, 
custom built according to the needs of the 
system. May contain a main power switch, 
heating-cooling switch, day-night switch, pilot 
light for filter replacement indication, fan 
switch, pressure gauge ... whatever is needed 
or wanted for your application. Wietsmnits 





Top module gives system plan and step-by- 
step instructions, so that whoever is put in 
charge can quickly learn the operation. 

Honeywell Control Masters are available 
for any multiple-zone application up to seven. 


For single-zone air conditioning— 
THE HONEYWELL AIR CONDITIONING SELECTOR 








Designed expressly for single-zone air con- 
ditioning systems, the Honeywell Air Con- 








ree 


ditioning Selector provides temperature, 
ventilation and fan control in one convenient 
location. Operating in conjunction with a 
standard Honeywell electronic control 
system, it maintains the precise conditions 
selected. 

The attractive selector plate is made of 
anodized aluminum. It’s easy to keep clean, 
never corrodes. Fits four standard electrical 
switch boxes, easy to install and maintain. 





TEMPERATURE FAN SYSTEM VENTILATION 





i ew 
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For the thermostat on the 
wall—a complete line of 
Honeywell Electronic 
Rounds 


Honeywell now offers a complete line of electronic 
thermostats with world famous round styling. Each 
of the following is available with a new rugged, 
stainless steel cover: 


e With a thermometer and with temperature set- 
ting adjustment at the thermostat. 

e With thermometer and with remote temperature 
setting. 

e With thermometer, remote temperature setting, 
plus element for remote temperature reading. 
Every model is fast, accurate, dependable, and is 

available with a tamper-proof guard. 





Controls for Smaller Buildings 





Electronic motors for any heating-cooling need 


All motors in this new Honeywell line have built-in 
electronic relays and are designed for operation of 
valves, dampers, unit-ventilators and step control- 
lers. They feature summer-winter compensation, 
with spring closing available as protection against 
current interruption. 

COMPACT. These motors provide in one small pack- 
ige, a powerful capacitator type motor with oil- 
immersed gear train, integral sensitive relay ampli- 
tier and principal bridge components. 


FLEXIBLE. For use with any combination of space 
thermostat, discharge thermostat or return- 
air thermostat. 


RAPID RESPONSE. Changes at any thermostat are 
sensed immediately, interpreted by amplifier for 
fast, corrective action. 

SIMPLE ADJUSTMENT. Authority, capacity balance, 


throttling range and calibration adjustments are 
made simply and accurately at the motor. 





— 


“lectronic Motor for Damper, 
Unit Ventilator, Step Controller. 


Electronic Motor for Damper 
application, spring return. 


Electronic Motor for Valve 
applications, spring return 
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NOW! FLUTTER-JET WASHING 
Another first for Honeywell's 
ELECTRONIC 


Actual unretouched strobelight photograph taken at 1/?2,000 second 


Never before such a quick, efficient way to wash 
electronic air cleaners! Honeywell’s new flutter jet 
washer literally blasts water throughout the air 


AIR CLEANER 





cleaner, with a fluttering, sweeping action that flushes 
away accumulated dirt quickly—cleans every part 
thoroughly. The new flutter jet nozzle never clogs. 


Honeywell's Electronic Air cleaner 





Honeywell's Electronic 
Air Cleaner 





Honeywell's Activated 


Charcoal Filter 





Removes 95% of all airborne dirt 


You can now select from three types 
of cells: (1) Hi Velocity—for 99- 
100°; dirt removal or where space 
is limited. (2) Standard—for normal 
conditions, provides high efficiency 
dirt removal and high dirt capacity. 
3) Hi Load for handling high dirt 
concentration. 

With these 3 different cell capaci- 
ties, you can have complete freedom 
in designing your plenums. Just 
select the cell type and number of 
cells that will give you the air clean- 
ing capacity you need in the plenum 
space available. No longer is it nec- 


essary to design your plenum to fit 
the air cleaner. 


Remove Odors, Too 
For the ultimate in air cleaning, 
team up Honeywell’s Electronic Air 
Cleaner with the Activated Char- 
coal Filter —for removal of all odors 
and gases, too. Only Honeywell of- 

fers this exclusive combination. 
For more information about 
Honeywell air cleaning, call your 
nearest Honeywell office. Or write: 
Minneapolis-Honeywell, Depart- 
ment AC-5-68, Minneapolis 8, Minn. 


Honeywell 
EE) “Fos. Coctt 
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EQUIPMENT DEVELOPMENTS 


Continued from page 190 





Plastic Valves... 
...in range of sizes from 1 to 2 in. 
Walworth Co., Dept. HPAC, 750 

Third Ave.. New York 17. 
Three new sizes If, 
in rigid PVC “Y” 


check valves. strainers said to offei 


%Q, 11, in. 
globe valves. 
exceptional resistance to inorganic 
salts. alkalis. acids. other corrosive 
fluids. Units operate at pressures to 


150 psi at 75 F. 


7 


ip ee 
y =) j 


Variable Speed Control... 
..designed to provide remote dial 
control of variable speed motors 
U. S. Electric Votors. Ine.. Dept 
HPAC, Box 2058 Terminal 
Los {ngeles 54. 

Under 


{nine \ 
normal stop conditions. 
electric “Varitrol” automatically re- 
turns drive to low speed, protecting 
driven equipment from high speed 
starts. 


Emergency stop button pro 


vided to eliminate return to slow 
speed. Unit also gives rapid speed 
change of approximately 10 sec for 
full range. Available for motors from 


1 to 60 hp. 





Expansion Joints... 
...designed for use with chemical. 
oil, water or exhaust steam lines op- 
erating at temperature of 180 to 200 
F—Raybestos-Manhattan, Inc... Man- 
hattan Rubber Div., Dept. HPAC, 61 
Willett St.. Passaic, N. J. 


Expansion joints intended for ei- 
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ther pressure or vacuum operation 


said to give necessary protection 
from internal expansion and contrac- 
tion. vibration. corrosion. and ero 
sion; also compensate for misalign- 
Available in ty pe. 


straight sleeve. and othe approved 


ment. spool 


types. 





Air Conditioning Units... 
thick 

25 in. high or deep —WeQuay. Ine.. 
Dept. HPAC, 16000 Broadway. \. t 


Vinneapoli ‘ | >. 


in new design 8146 in. 


“Seasonmaker” air conditioning 


units available in four models for 
ceiling. hideaway. floor. and basic in 
stallation 


each in five sizes. Units 


utilize central station heating and 


cooling with capacities of 220. 330. 
L10. 520 and 640 cfm. Features cited 
coils: 


hy manufacturer: reversible 


valvanized steel cabinet construction 





Refrigerant Cylinders... 
..designed to ease cylinder han 
dling. simptify servicing operations 
Union Carbide Chemicals Co.. Dir 
of Union Carbide Corp., Dept. 
HPAC, 30 E. 42nd St.. New York 17. 

Ring-top 


refrigerant cylinders 


made for companys 


packaging 


refrigerants in LO and 25 Ih 
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cylinders. Cylindrical ring-top steel 
shield used for valve protection. Com- 
pany s refrigerants 12. 22 and 114 


are packaged in these cylinders 





Boiler-Burner Units... 

. .developed for No. 5 oil and com 
bination gas-light oil—-Heil-MeLain 
Co.. Dept. HPAC, Michigan City 22. 
Ind. 


Cast iron boiler-burnet units 


available range of 3395 


to 12.260 =q ft of steam 


In capacity 
Furnished 
with atomizing pressure type burn 
ers. integrated with electronic con 
trols. special combustion chambes 
design. Designed for No 


will handle 


5 oil, but 
all grades of lighter oils 
Combination gas-light oil units can 


burn either gas or No. 2 fuel oil 





Coil Defrost Control... 
...for applications with outside heat 
pump klectric Co 
Dept. HPAC, Two Rivers, Wis 


"230 Series” 


coils Paragon 


defrost ontrol et 
closed in molded plastic housing for 
Remote control 


adde d: 


eyele can be initiated by time 


weather protection. 


termination can be defrost 
termi 
nated by actuation of remote thermo 
stat or pressure bellows: timed fail 
safe can ln provided to terminate on 
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e new schools 


for . add-on school rooms 
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SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 
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.». any schoolroom can have 


The new Janitrol school comfort system is a self-contained, 
individual-room heating and ventilating system (with 


optional summer cooling) that features perimeter-type, 
draft-free air distribution, recognized as the best way to 
comfort condition a schoolroom. The system may be in 
stalled very economically (saving as much as 60% over 
large central systems), and extra savings will continue, 
due to the low operating and maintenance costs 


The standard system consists of (1) a floor-to-ceiling 
metal cabinet which encloses the gas-fired heating and 


at ! 


ventilating unit and (2) wall duct sections that occupy 
unused space and provide efficient, perimeter distribution 
of the conditioned air. If extra space-saving storage is 
desired, matching shelves may be included with the wall 
ducts initially, or added at any future time. 


The modular sections of the system permit unusual 
flexibility in installation for new schools, additions to 
existing structures or for modernization of older school- 
rooms. Installation may be made after all construction 
work is completed, if necessary. 





‘oliaal—jat-j(elat-mmer-|er-leiiil-t_ 
The few modular components shown below will combine to provide 









































pies mee a custom-sized installation for any conventional schoolroom. Ducts 
te : can run to right or left; 90° corner duct sections are available as 
f ae standard items. 
SS. a PERFORMANCE DATA 
; ! MODEL FDSC-80 FDSC-100 FDSC-120 
| Input, Btu/hr 80,000 100,000 120,000 
Output, Bonnet 64,000 80,000 96,000 
Motor H.P. Va Ve) Ve) 
m | Heating, CFM 
»* at 85° Rise 654 815 980 
ran Ventilating- 
Cooling, CFM 880 1100 1300 
2 oz 4 ~ «49 - 17 ~ 
a wae — 
| fy ( —> rT BES) |g ee 
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hy | | i #t 
o oe, ‘easel <a a L :—>=L_ 
— <i 7 > —s- e 36 —— ee 
Das " a Beet | 
maa -_ r 36 : ‘ Witcceee pete 
4 | a = 
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OPERATING FEATURES 


The gas-fired heating unit is A.G.A. approved as a forced 
air furnace for closet installation and as a unit heater for all types 
of gasses, including LP, so even schools off the gas lines can us 
this system. For maximum fuel economy during non-school hours 
heating may be automatically, or manually cut back, and outside 
ventilating air intake closed. All combustion air is supplied from a 
separate outside air inlet— no combustion air is drawn from the 
classroom 


. . 7 . . . . . 7 . . 7 . . . . 7 . . 


An unusually quiet-operating centrifugal blower, rub 
ber cushioned in an acoustically-insulated compartment, circulates 
the conditioned and filtered air. There is no mixing of air be- 
tween rooms. Outside fresh air, in quantities adjustable to meet local 
codes, is automatically brought into the classroom during school 
hours and blended to insure draft-free comfort. The system is thermo 
statically controlled to provide uniform room temperature at all times 
Many classrooms need cooling, even in winter, due to unusual heat 
gain from the sun, lights and students. On these occasions, the 
system will automatically bring in 100% unheated out-door air, in 
increased volume, until room temperature moderates 


Write for your file of 


FREE-NEW 
DESIGN FILE 


complete technical and specification data 
on school heating and air conditioning. 


In the perimeter-type air distribution 
system, the wall ducts are placed along the walls below the win 
dows, and distribute the conditioned air upward across the exposed 
wall, and window surfaces and throughout the room. Each wall 
section has adjustable diffusing outlet with locking damper control 
to accurately balance the air flow. To avoid floor drafts, all circu 
lated air is returned to the unit at ceiling level 


An inherent feature of the Janitrol sys- 
tem is the economical method of providing summer air conditioning 
for individual rooms that are used frequently during the warm 
season. The insulated unit base compartment is designed to receive 
the summer air conditioning coil without major system alterations 
Standard Janitrol summer air conditioning equipment may be included 
as a part of the original installation, or may be added later at rea 
sonable cost by a competent air conditioning contractor 


JANITROL HEATING AND AIR CONDITIONING DIVISION 
SURFACE OMBUSTION CORPORATION 
DEPT. S-95 COLUMBUS 16, OHIO 











\B.EGoodrich 


If it sweats, rattles, shakes or leaks... 


.. it shouldn’t! And if you ask B.F.Goodrich, it 
won't! B.F.Goodrich, as the largest producer of 
sponge rubber and cellular plastic, makes special 
or standard parts for the refrigeration and air 
conditioning industry. Typical functions of these 
parts are sealing, gasketing, insulating and vibra- 
tion damping — under t._ most trying conditions. 


So get the advantage of the experience that has 
put B.F.Goodrich cellular materials into The 
Sheraton Hotel, Philadelphia; The Conrad Hilton, 
Chicago; The Corning Glass Building, New York 
and many other New York office buildings. Write 
The B.F.Goodrich Company, 58} Derby Place, 
Shelton, Connecticut. 


B.E fy oO oO d r i C h industrial cellular materials 
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‘phon’ lator Cuts 
Sylphon Compensated Regu 
"veating-Ventiating Control Costs 


— 





Integral Fan Hubs... 
...integrally formed with fan spiders 
and blower backplates and having 


= 


special external shapes—Air Impeller 
Div., Torrington Mfg. Co., Dept. 
HPAC, Torrington, Conn. 


Integral casting of hub with spider 


t 


te 


CL VERE ARACAe 


* VULVAR VERBALALAA LAL eeedetttete tote bet 


or backplate said to provide more 


rigid, torque resistant construction. 


r" 


Special external hub shapes such as 


ey" 


spline may be die-cast as couplings. 
Irregular bore shapes, such as D- 


bore. also available. 
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Self-adjustment prevents DrgoP 


These self-powered, single-seated steam reg- 
ulators provide modulating temperature con- 
trol of heating and ventilating systems at 
dramatic savings in cost and maintenance. 


Self-adjusting bulb prevents “‘droop’’ . . . de- Multt-Buel Furnace .. . 
livers uniform discharge temperature regard- ..With stack and firebox principles 
less of weather or load changes. Packless to allow burning of conventional fuels, 
as well as all kinds of rubbish—Mas- 


: c tro-Hoskinson Mfg. Corp., Inc., Dept. 
lows. Covers any 60° range from 0°F. to | HPAC, 640 Hempstead Turnpike, 


valve construction with monel Sylphon bel- 


170°F. Sizes %" to 2”. For complete details | Franklin Square, Long Island, New 
York. 

Furnace delivers up to 400,000 
Btu per hr when fired with gas or 
oil, and up to 500,000 Btu per hr 


r) when burning rubbish. Heater’s feed 
door is 30 in. wide and 141% in. 

ety Kohertshaw- Pulte | high: unit weighs 1000 Ib. Remov- 
sit | able heat exchanger can be slipped 
J - out of furnace for cleaning. An 1800 
to 3600 cfm fan permits ducts to be 


FULTON SYLPHON DIVISION ~ Knoxville 1, Tenn. | connected. Because burner is 


on this No. 928 Series Temperature Regula- 
tors, write for Catalog JH. 
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LALYY to install — completely prewired — 
takes a minimum of working space 


Green ECON-O-ROLL 


AUTOMATIC AIR FILTER 


Air Filter 
can be installed ordinagylabor since no 
special skills required. 


61 panel is completely pre- 

g the need for costly on-the- 

ince ECON-O-ROLL filter sections 

are sbifped completely assembled, installation 

rpquires only setting the sections in place, bolt- 

ing to fan station enclosure and bringing elec- 
trical power source to the control panel. 


here are many types of control systems avail- 
ablesfrom which to choose. 


For additi@nal information, write for our 


tin #176. 


reen 


{1 FUEL ECONOMIZER CO., INC. 


BEACON 3, NEW YORK 
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Life in these excited mies... 





“I can’t stand 
that constant 
drip-drip-drip!” 








Corrosion got 
the drop on you? 


Little drips can mean big losses... 
repairs, downtime, ruined equip- 
ment. You can put an end to 85 to 
100% of these problems with Ace 
chemical-resistant rubber and plas- 
tic piping, valves, pumps, tanks and 
other equipment. American Hard 
Rubber Company’s 108 years of 
experience is at your service. 


Flexible poly 
pipe, ideal for 
water lines, 
drains, under- 
ground pipe or 
conduit. Sizes 
¥% to 2”, long 
coils, NSF-ap- 
proved for 
drinking water. 
Bul. CE-57. 





ACE processing equipment of rubber and plastics 





All-purpose rig- 
id PVC. Sched. 


40, 80 & 120, 2 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
¥%2 to 2”. NSF- 
approved. Bul. 


CE-56. 


Improved de- 
sign... now 12 
gpm. All wet- 
ted parts acid- 
resistant, wear- 
resistant Ace 
hard rubber. 
Finest availa- 
ble. Bul. CE-55. 


World's best 
chemical valves 
. . at moderate 
prices, All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. %” pet 
cocks to 24” 
gate valves. 





AMERICAN HARD RUBBER COMPANY 


DIVISION OF AMERACE CORPORATION 
Ace Road ° Butler, New Jersey 
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for ageless strength 





NEW 
ACE Geor Pump 











EQUIPMENT DEVELOPMENTS 


Continued 





mounted on track, heater can be con- 
verted from oil or gas burner to rub- 
bish disposal unit by sliding barrel 
out of trap door in rear of furnace. 





Fans and Inlet Vanes... 


..designed to provide high ait 
movement to size ratio—Chicago 
Blower Corp., Dept. HPAC, 9867 
Pacific Ave., Franklin Park, Ill. 
Designed for heavy duty draft op- 
eration, fans have number of forward 
curved blades of mild or alloy steel, 
continuous-weld, 


with housings of 


heavy steel plate, rigidly braced. 


Wheel diameters in 16 sizes offered. 
Outlet duct sizes vary from 18 to 77 


in. Two speed ranges available. 





Aluminum Pipe Coupling 
...in design combining compression 
sealing with lightness, strength of 
aluminum—Dresser Mfg. Div., Dres- 
ser Industries, Inc., Dept. HPAC, 49 
Fisher Ave., Bradford, Pa. 

“Style 38 
couplings available in sizes 2 to 6 


Alumilite” aluminum 


in. OD for irrigation, suction, food 


(Continued on page 204) 
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Here is another example of the complete quality line of 
Hoffman specialties, designed to give you better control 
of every requirement—one-pipe or two-pipe residential or 
industrial systems. The “Watchman” Centrifugal Type Con 
densation Pumps feature cast iron receiver, o vertical drive 
and close coupled pump for perfect alignment and accessi 
bility. Submerged parts are bronze or other non-corrosive 
material. Hoffman “Watchman” Pumps offer a small com 
pact unit for low pressure heating systems 
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Serving the Great BARNES HOSPITAL... WASHINGTON 
SUM. MEDICAL CENTER at St. Louis, Mo. 














Here I1 Frick unit air conditioners and 42 Frick compressors 
supply the necessary cooling services for operating rooms, private 
rooms, auditorium and chapel, class rooms, nurse-interns' dormi- 
tories, offices, libraries, laboratories, cafeterias, kitchens, special 
freezers, research departments, morgues, animal rooms, etc. In- 
stallation by L. V. Fleiter Co., Inc., Frick Distributors in St. Louis, 
Missouri. 

Whether you need conditioned air, cold water, ice, cold rooms, 
or very low temperatures,—for human comfort, food service, 


7'/a-Ton Frick unit air conditioner 
ing $ h and lect j ‘ ; 
a ee ee eer process work, quick freezing, research, or any other commercial 


rooms. 
- c 
2. 
° , 
. 
; c 
\ 


~* 


™ or industrial purpose,—there's 


et 
ec “ . 
oe Dome | 
; bp ; : 


a Frick system to meet your 
‘ = exact requirements. 

Let us quote now on the 
equipment you need. 


Wz it @ . . . 


wire . . . phone or visit. 








Three Frick "ECLIPSE" compressors which air condition several operating 
rooms at Barnes Hospital, St. Louis. 


PENNA. U.S.A. 


WAYNESBORO. 
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Best-selling replacement unit ... now winning acclaim in NEW CONSTRUCTION 
MARKET for its high efficiency, fast steaming, low installation and maintenance 
costs... SALES RESPONSE PROVES IT! 











SPENCER “A” 
Complete range of 
_ sizes from 3,500 to 
”" 50,000 square feet 
steam SBI ratings 
. . ideal installation 
for every building . . . 
for every fuel. 





For complete details on the boilers shown, 


Spence 





on any of 


r Sales, A 


LOOK AT THESE UNIQUE PRODUCT AD 


LOWER WATERLINE 

Over-all height of the Spencer 
“LW” is 257 less than conven- 
tional firebox boilers . . . elimi- 
nates pit usually required in new 
buildings for conventional com- 
mercial boilers . . . eliminates 
high excavation costs. 


BUILT IN TWO SECTIONS 
Divided design allows entry in 
existing buildings through nar- 
row basement openings. Two 
watertight sections are moved in 
separately . . . no welding for 
installation. 


NEW SPENCER ‘'C"’ 
Oil-fired package unit 
complete with burn- 
er, controls and 
refractory base. 
Reduces installation 
costs — gives out- 
standing perform- 
ance. 


{ the residential or 


co Corporation, 
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VANTAGES! 





Plus Spencer ‘‘LW”’ features a full 5” waterleg for fast-steaming, heat-saving, 
efficient operation. The ‘“‘LW”’ is available in a complete range of sizes: from 
2,200 to 42,500 sq. ft. steam SBI ratings. 


LYCOMING DIVISION 


“Spon, 


Avco »«""~ 
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the new “IMMERSIPUMP’’* SUBMERSIBLE 
NON-CLOG SEWAGE and SUMP PUMP 


*Trademark 


e Low Original Cost 

e Low Maintenance Cost 
e Easy To Install 

e Easy To Service 


* Pump And Motor Operate 
Completely Submerged 





FOR Pumping Sewage And Other 
Liquids Containing Solids . . . and 
Sump Pump Applications 


The new “Chicago” IMMERSIPUMP* is a development of 50 years of experi- 
ence in the research, engineering and manufacture of sewage and sump pumps 
for buildings, industrial plants and municipalities. 


The finest materials are used...to assure years of trouble-free service. No 
superstructures are required for outdoor installations ...minimum head room 


is required for indoor installations. The Stainless Steel Bail enables easy installa- 
tion and removal of the unit. The enclosed Non-Clog pump impeller passes solids 


up to 242”. The pump casing is made of close-grained, cast iron... the shaft of 
Stainless Steel. A separate Suction Plate, with tripod, is furnished to support the 
entire unit... enabling easy, quick access to the Impeller. 


The Motor is specially designed for submersible operation... being totally- 
enclosed and oil filled to positively assure against water entering the unit. 
.. available with the new SEALTRODE* Sealed Electrode Floatless Pump 


Controller ...the only Controller featuring completely sealed Electrodes... 
positively preventing insulation or coating by grease or other corrosive elements. 





“Chicago” Distributors are located in most principal 
cities. See the one nearest you today for full details. 





ivsoe 





Putting Ildeas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 


Chicago Pump Company 


CHICAGO 14, ILLINOIS 
© 1959—CPCo.-FMC 


622C DIVERSEY PARKWAY . 





EQUIPMENT DEVELOPMENTS 


Continued from page 200 


processing, pneumatic, transmission 
and pressure line applications in dry 
bulk materials handling, oil and 
chemical piping, other industries. 
Couplings permit 6 deg of pipe de- 
flection, handle working pressures to 
150 psi, absorb vibration, expansion 


and contraction, other stresses. 


: 


i 





Plastic Valve... 
...With telescopic method of tight 
sealinge—W. S. Rockwell Co.. Dept. 
HPAC, 200 Eliot St., Fairfield, Conn. 
In sealing, plastic valve’s soft rub- 
ber cup forced to concave bottom of 
passage. Cup under pressure from 
stem said to seal on all sides against 
walls of body casing, shutting off 
flow. Soft rubber cup accommodates 
particles of foreign matter without 
harming sealing characteristics. Valve 
can be installed in metal or plastic 
Available with 


screwed or flanged ends or with sock- 


piping systems. 
et ends. Working pressure 145 psi; 
all valves tested at 230 psi. Sizes from 


1 to 4 in. provided. 





Air Filter... 


..designed to eliminate “bulk re- 
lease” of dust—Mine Safety Appli- 


(Continued on page 208) 
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How 
do you 


rate service? 














How do you rate service? 





when its length of service... 


Every day you find more hotels and motels installing 
Ilg electric ventilating equipment. Recently 161 more 
of these institutions turned to Ilg. 

Why this growing preference for Ilg? Some of the 
reasons are shown below. Ilg fans and ventilators—car- 


Here's why SILC propeller fans 





Cool, Clean, Quiet. With Ilg propeller fans you get the 
operating cost advantages of open-type motors plus the protec- 
tion of totally enclosed motors. Vent pipe brings in outside air 
to pressure-cool single-phase permanent-split capacitor and 
3-phase motors. Casing protects motor windings against de- 
posits. “One-Name-Plate” guarantee covers both fan and motor. 


last a lifetime 





Finger-Tip Control. Ilg Type “Q” propeller fan wheels and 
motors are dynamically balanced to assure vibration-free per- 
formance. Ilg-built self-cooled, direct-connected, permanently 
lubricated motors always run cool, clean and quiet. 


For fans built to satisfy your “‘specs’’. . . 
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Each Iig product shown carries the 
rating seal of the Air Moving and > 
Conditioning Association Inc. 


AuTwORIZ(0 OY 


AMCA 








llg ventilating equipment rings the bell with 161 hotels and motels 


rying a ‘“One-Name-Plate” pledge of performance on 
complete unit—ring the bell with consulting engineers 
and building owners and operators because: Ilg prod- 
ucts guarantee proper ventilation . . . cost little to 
operate ... need virtually no maintenance for years 


and & centrifugal fans 


with little maintenance 





“Check-Out” Time. Every Ilg-built centrifugal fan wheel— 
with backward curved (BC) blades and airfoil design—must 
pass dynamic balancing “check-out” tests before being direct- 
connected to 3-phase motors or to permanent-split capacitor 
single-phase motors. 





specify 
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and years. 

For further details on the complete line of Ilg electric 
ventilating equipment, send for Catalog No. 159 on 
propeller fans, Bulletin No. 257 on airfoil centrifugals, 
Bulletins Nos. 2302 and 2701 on power roof ventilators. 


Streamlined for Smooth Flow. Large air-intake area .. . 
gently curved inlet contour . . . combine to assure smooth 
intake of air. No bearing or bearing supports in intake to 
hamper air flow. Discharge arrangements easy to rotate on 
the job. No belts or pulleys to slip, realign or replace. For 
operations to 9” static pressure. 


ILG ELECTRIC VENTILATING COMPANY 
2826 No. Pulaski Road, Chicago 471, Ill. 

Offices in 57 Principal Cities 

Member of Air Moving and Conditioning Association Inc. (AMCA) 
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Put steel ex- 
plug in 
drill end of 
Saber-Tooth, 
drive home... 
anchor ex- 
pands over a 
‘ plug, at bot- 
tom of hole # 
for greatest 
holding power. 


















‘ 0 
2 ie) 





REWMO Ose 
DRILL-N-ANCHOR 


way to 
fasten to 


concrete 





It’s a drill...and drills its own hole fast, even 
in hard concrete, with power-operated or hand 
hammer. Saber-Tooth’s core action drills 
quickly. Drill and anchor are one...matching 
sizes is no problem. Save the cost of special 
drills, the time it takes to use, store and 
sharpen them. 


It’s an anchor...and holds fast: engineering 
tests demonstrate holding power up to 17,860 
Ibs. As you drive it into hole, anchor expands 
over plug... holding ridges around body resist 
pull-out. Saber-Tooth anchor withstands severe 
shock and vibration...double plating protects 
against rust, corrosion. 


THE RAWLPLUG COMPANY, INC. 
252 Petersville Road New Rochelle, N.Y 


Please rush my Saber-Tooth sample and complete facts 


Name 
Firm 


Address 


‘ inane me 
es 


EQUIPMENT DEVELOPMENTS 
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ances Co., 
Braddock At 

“Dustfoe” 
cfm capacity. 
24 X 24 


to collect dust in unit. 


Dept. HPAC, 201 N. 
e., Pittsburgh 8. 
space filter has 
Available 


6 in. size. 


1000 
initially in 
No oil used 
Recommended 
by manufacturer for filtering applica- 
tions in electronics, photographic in- 
high filtration appli- 


dustries, other 


cations. 





Pressure Indicator... 


designed to raise red button in 


view when differential pressure ex- 
ceeds stated value fircraft Porous 
Media, Inc., Dept. HPAC, 30 Sea 


Cliff {ve., Glen Cove, N. 2. 
“Deltadyne” differential 


indicator activated by 


pressure 
differen- 


as small as 5 psi in 


unit 


tial pressures 


systems with internal pressures as 
high as 5000 psi. Unit intended for 
use in 65 to 275 F systems and 
can be used to detect clogging of 
filters. spray nozzles. injection noz- 
zles, report excessive pressure drop 
in fluid system. Can be used with 


orifice or other flow restrictor to 


detect excessive flow. 


insufhicient or 





Gear Motor... 
.designed for both universal and 


Howard In- 
HPAC, 1700 


induction applications 


dustries, Inc.., Dept. 
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28-Year-Old 
Koppers Building 
Pittsburgh, Pa. 


Air conditioning this 
33-story building was the 
largest installation 

ever attempted in the 
Pittsburgh area. 


Find Your 
Neores! Agent 
in the 
|| YELLOW PAGES 


(| —“tindFour |] 


-, 
nm! 


HICALO 


BLOWER CORPORATION 
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FIRST in Airfoil Bladed Fans 





50% more used than any other make 


“Chicago” Airfoil Fans 
solve 3 tough problems 
in Koppers Building 


Consulting engineers, Peter F. Loftus Corporation, were 
faced with three limitations in planning the year ’round 
air conditioning system for this 28-year-old building: 
1. Fans had to run extremely quietly because 
of adjacent offices. 
2. Fan equipment rooms had to be small to con- 
serve rental space. 
3. No alterations on the exterior of the building 
were permitted. 
“Chicago”’ Airfoil Centrifugal Fans met these speci- 
fications perfectly. Their efficiency (92%) enabled the 
consulting engineer to move the required volume of 
air with much smaller fans and motors. This not only 
saved valuable floor space, but also saved horsepower. 
Their quiet operation (65% less noise) prevented ten- 
ant complaints. 

Engineers have recognized the superiority of “‘Chicago”’ 
Airfoil Bladed Fans since they were first introduced in 
1951 and have specified them for. . . 

General and heavy duty applications in .. . 
e Air supply and exhaust e Mechanical draft 
e Industrial processing 
¢ Building and tunnel ventilation 
e High pressure and conventional ventilation 


65% less noise, 35% less horsepower, 
92% efficiency with “Chicago” 
Airfoil aerodynamic wheel design 


First major advancement in 40 years ob- 
soletes conventional flat bladed designs. 

Air passes over the all-welded airfoil 
shaped blades with less turbulence, 
greatly reducing air “‘roar’’ and current 
consumption. 


Fans available in all capacities, 
classes and pressures. 


Clip coupon and mail for catalog 
and data on Koppers Building! 


CHICAGO BLOWER CORPORATION 
9869 Pacific Ave., Franklin Park, til. 


0 Send free 64-page Airfoil Centrifugal Catalog A-103 
0 Send detailed data on Koppers Building installation 





Nome 


Firm 





Address a 





City Zone___Stote 














Sure it costs more! 


—but this P- 


Valve is for the TOUGH JOBS that 
Call for something BETTER! 


Yes, it’s the old story of not send- 
ing a boy to do a man’s job. The 
McDonnell 202 Series Combined 
Pressure-Temperature Relief Valve 
costs more because it is built to 
breeze right through normal jobs 

. with reserve stamina that really 
shows up on the tough ones— such 
as those high temperature hot 
water installations supplying dish 
washers and similar units where 
the temperature is really up there. 

Its extra cost is small compared 
to the satisfaction of knowing that 
these close-limit jobs are being 
provided with the absolute max- 
imum of accuracy and safety they 
require. 


Write for complete engineering and price data. 


(For 


No. 202 - . 
with fixture connectio 
age temperature jobs) 


(For aver 


? is ava 
Valve illustrates ‘s 125 and 150 psi., 
pressures © F 
rated:— Pre 





Pressure relief capacity of the 
202 Series is rated on steam dis- 
charge by the National Board, an 
official testing organization for the 
ASME. Temperature relief capac- 
ity is rated on hot water discharge 
by the A.G.A. Opening tempera- 
ture, 188° F.; full open at 208° F. 

Try the 202 Series on those 
critical jobs where the best is 
needed. It will give you the power- 
ful, positive performance that is 
so sadly lacking in the ordinary 
P-T Valve. And when you see how 
well it works on the tough ones, 
you will put it on every hot water 
tank and heater on your list. 


net guessing 


: tin 
Protection  deaeanatind pening 


ilable for © 
100, 
ssure Relief 
ning ASME. 
an 
75 psi 














, all 


MSDONNELL & MILLER, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill. 
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Racine, Wis. 


available in 


State St., 

Gear motor 
from 10:1 to 60:1. 
“Model A-26” 


combination with either 


ratios 
Unit consists of 
gear reduction unit in 
“Model 29- 
“Model 29- 


As universal 


00” induction motor or 
500” universal motor. 
motor, new unit has 
70 to 14 
torque output of up to 60 in. lb. As 


a-c/d-c shunt 


ratings of from ] hp and 
induction unit, it is available in 2 
pole and 4 pole models from 1/70 to 
1/15 hp with same range of torque 


ratings. 


Pressure Probe... 
.which may be provided with any 
United 
Dept. 


Conn. 


number of measuring points 
Sensor & Control 
HPAC, Box 127, 


Water cooled total pressure probe 


Corp.. 


Glastonbury, 


has all-welded stainless steel construc- 
tion. Individual pressure measure- 


ments can be made at each point. 


Cooling water circulated through 
tubes and either sprayed out into air 
stream or returned to water pump. 


high 


thrust 


Can be used to take velocity 


measeurements and measure- 


ments in high velocity flames. 


Compressor Noise Control 
.based on principle that transmis- 

sion and reflection of sound waves 

W estinghouse 


HPAC, Box 


is related to density 
Electric Dept. 
2278, Pittsburgh 30. 


Corp.. 
2278, 

Instead of 
to chamber adjacent to 


returning refrigerant 
gas directly 
compressor, some of it is passed 
through oil surrounding compressor 
foam. 


to create sound-deadening 


Compressor piston also has agitator 
attached to drive shaft. In operation. 
agitator flails oil. creates additional 


bubbles. 


Pump Motor... 
.developed specifically for indus- 

trial short-coupled turbine pumps 

U. S. Electrical Motors Inc., Dept. 

HPAC, Box 2058 Terminal Annex, 

Los Angeles 54. 

motor has 


“Unibase” one-piece 
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Feature by Feature... 


COMPARE 
ue- flite 


Nene it the complete line of power roof ventilators 
Vibration 

isolator ExitAire exhausters are designed and 
built to provide the finest ventilation 
available at modest cost. Compare the 
unprecedented performance features 

of the ExitAire with those of 

other ventilators! 


A. NEOPRENE VIBRATION ISOLATORS 

for silent operation (see illustration at left 
Motor compartment is supported by 4 rugged 
cast aluminum brackets, insulated from 
vibration to curb by individual Neoprene 
“sandwich” dampeners. Motor is resiliently 
mounted. No need for rubber curb mountings 
B. NEW “AIRE-FLOW” INLET CONE similar to 
centrifugal blower-type for maximum 
efficiency with air turbulence reduced to a 
minimum. Allows use of smaller wheel 
which is quieter in operation and easier 

to keep in balance 

C. LOW SILHOUETTE conforn 

modern architecture! 

D. DISCONNECT SWITCH provided for 
mounting in motor compartment. Standa 

on single speed unit 10” and larger 

E. NEW WHEEL DESIGN delivers more capacity 
horsepower for horsepower, than conve 
wheels! Small size enhances balance 





F. CURB-MOUNTED BRACKETS! For extra rigidit 
unit is suspended by 4 cast-aluminum 
brackets attached directly to the curb 

G. COMPLETE CURB MOUNTING! An integral 
part of unit, no extra cost! 


ExitAire Specified for 
Engineering Building, 
Cal-Poly College, Pomona, California. 


This installation of 15”, 18” and 24” 
ExitAire Power Roof Ventilators 

is typical of many jobs all over the 
country where ExitAires have been 
chosen because of their higher 
efficiency per ventilating dollar. 





EXITAIRE GIVES YOU CERTIFIED 
PERFORMANCE RATINGS, TOO! 


war ExitAire Power Exhausters car! 
AMCA Certified Rating Seal of the Air M 
and Conditioning Associati 
Underwriters’ Laboratories, In 


on most power units You can | 


Compare—you'll buy ExitAire! \\*L/s caer lans sediecapattir Chalten 
etin 458 4 / \ File No 12K2 


complete specifications and engineering data Eut- fire COMPANY 


P.O. Box 276, Pacoima, California 
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cast base as integral part of motor, 


assuring alignment, concentricity of 
motor shaft to coupling, eliminating 
vibration, according to manufacturer. 
Available 


to 125 hp on frames sizes from 254 


to 445. 


in range of sizes from 714 


FLEXIBLE DUCT CONNECTION 


Simply pull out desired 
length from dispenser- 
type carton. (It pulls 
out ready to use.) 

Roll into round duct or 
form into square duct 
and join. Saves 70% 
time over old methods. 
DOUBLE-SAFE-LOCKED 


A TYPE, SIZE, AND PRICE FOR ALi 1085 


SOLD ONLY TH 
Open for M 


T1ll North Sth Avenue Phone FA 2.0354 


UGH JOBBERS AND DISTRIBUTORS 
‘ y on Jobber 


j CAIN MANUFACTURING co. 


Bi 


Stainless Steel Strainers 

. designed to provide reliable serv- 
ice under severe conditions of high 
and cor- 


& Ham- 


Sandusky 


high pressure, 
Carlisle 
HPAC, 
Ohio. 


Stainless steel strainers for applica- 


temperature, 
rosion—Strong, 
mond, Dept. 508 


St., Conneaut, 


tions as in-line fittings in steam, liq- 


uid, gas, and chemical lines. 


Type 
316 stainless steel used for body, 
gasket, 


screens available 


cap, 
and Replaceable 
with 0.045, 0.062, 


and 0.125 in. perforations. Strainers 


screen. 


produced in screwed or socket weld 


connections for standard pipe sizes 


Maximum non-shock 
650 


from 14 to 2 in. 
working from 


3000 psi 


pressures vary 


to over temperature range 


50 to 1200 F. Bulletin “SS- 


describes product. 


from 


143” 


Electric Unit Heaters... 

. with increased capacity—Ilg Elec- 
tric Ventilating Co., Dept. HPAC, 
2850 N. Pulaski Rd., Chicago 41. 

of 
has been increased from 
to 36 kw with the 


seven designed 


Capacity companys electric 
heater line 
74 addition of 


newly units. Units 
have replaceable black-heat type ele- 
safety design eliminating bare 
air steam; totally 
“Q” fan 


wheel. New units cover heating range 


ments; 


wires, terminals in 


enclosed motor with type 


up to 122,832 Btu per hr. 





iy 
v 
Y 
yv 
v 





and Distributor 


igham, Alabama 





Mason Cooling Towers... 


Knock-down all models by just removing 8 bolts 
and several screws 


Available in capacities from 5 to 60 tons at 78°F. 
wet bulb temp. 


Stainless steel fan shaft, belt guard, fan guard — 
all at no extra cost 


Rugged grease-lubricated bearings 
Designed for 30 lbs. wind load 


write for free circular and name of local representative today 


Mason Products, Inc. 
Woburn, Massachusetts — Phone WElls 3-6230 


Knock Down 
‘Every One 
of These 
Packaged 


Towers! 





p 
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EQUIPMENT DEVELOPMENTS sizes of water-cooled condensers; or without wate 


Continued cooled condenser for ait cooled or evaporative conden- 





ser applications. Each unit has six-row evaporator 


coils. 


” 


Electronic Air Cleaner... 
...for small commercial installations—Trion, Inc., 
Dept. HPAC, 1000 Island Ave., McKees Rocks, Pa. 
“DFL” electronic air cleaner is 2 in. deep in direc- 
tion of air flow, in most cases, can be installed in same 
area occupied by standard disposable filter, according Fan and Scrubber .. . 
to manufacturer. Air cleaner removes particles from ---in new package unit design—Robinson Ventilating 
air as small as 1/2,500,000 in. Unit equipped with 6 Co., Dept. HPAC, 155 Henderson St., Zelienople, Pa. 
ft power cable to permit remote control. Available in Unit consists of scrubber, transition and fan, is de 
capacities from 640 to 1000 cfm. signed to handle sulphuric, hydrox hloric, and low con- 
centrate nitric acid fumes, or batch pickling systems. 
All parts exposed to air stream lined with 1g in. neo 
Packaged Air Conditioning Units... prene. Scrubber composed of extruded PVC impinge- 
..rated at 40 and 50 tons cooling capacity—W esting- ment baffles. Piping, spray nozzles also of PVE 
house Air Conditioning Div., Dept. HPAC, Box 510, 
Staunton, Va. 


: “Type 
J” fan. of heavy duty steel construction, is of non-over 
loading backward curve design. Available in volumes 

Single compressor units are 36 in. wide; cooling from 5000 to 40,000 cfm with 
sections are 110 in. long. Units available with three 27 to 49 in. 


fan blade sizes from 


Keep heating costs low 


with HEV-E-OIL | 
commercial-industrial \ 
burners 


Hev-E-Oil burners furnish all the air necessary for com- 
bustion, assuring perfect fire control under all weather con- 
ditions. Low fire start that builds up gradually to the flame 
size required means smooth, safe operation. And once the 
burner is set for greatest efficiency, it stays that way no 
matter what the weather. 

A complete package! Fire tested! Automatic, electronic 
controls. Meets all codes. Easy to install . . . Hev-E-Oil 
models from 5 to 150 gph. Also available, Hev-E-Duty power 
gas burners and combination gas/oil burners from 720,000 
to 21,000,000 B.T.U. 

For more information write Industrial Combustion, Inc., 
4507 N. Oakland Ave., Milwaukee 11, Wis., Dept. HPA-559. 


INDUSTRIAL COMBUSTION 
INC. 


EXECUTIVE OFFICE: 4507 N. OAKLAND AVE., MILWAUKEE 11, WISCONSIN 
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Advantages of Constant Volume Regulators 
in High Velocity Air Transmission 


The function of a constant volume 
regulator is twofold: 
1. To reduce high velocity air to 
conventional velocities; 
2. To deliver a constant cfm flow 
as supply duct pressures change. 
Constant volume regulators provide 
automatic compensation for static 
pressure variation, and assure bal- 
anced system performance under a 
wide range of operating conditions. 
Barber-Colman now makes available 
a line of standard constant volume 
regulators and control units to meet 
nearly every application. 


Model SCR Regulator 

The completely self-contained, self- 
operated Barber-Colman constant 
volume regulator, illustrated in Fig. 
1, has proved to be a highly accurate 
and reliable device. It can be installed 
anywhere in a single- or double-duct 
system to maintain constant cfm de- 
livery, regardless of pressure changes 
upstream or downstream, including 
those caused by operation of mixing 
valves or face and bypass dampers. 
As illustrated, a flexible diaphragm is 
actuated by changes in static pressure 
to control the area of the discharge 
opening. No separate power source 
is required. The regulator will oper- 
ate on as little as 0.5 inches of static 
pressure in the duct. 

Both static and velocity pressure exist 
under the flexible diaphragm where 
the air can pass through the discharge 





MOTOR OPERATED 
AIR VALVES 


RANGE ADJUSTMENT 





REMOVABLE CONSTANT 
VOLUME CONTROL 





... greater design flexibility, stable air delivery, 
self-balancing operation of branch ducts are 


typical benefits 























Static pressure equals Diaphragm 
total pressure ~~ wis Discharge plate 
| O PP 
\ a 
} \ 
| ne | 
Sasi J 
Changes in j 
static pressure 
cause the diaphragm 
to move up or down ‘ j 
automatically ; 
Static plus to control the H 
velocity pressure open area of ' 
equals total pressure the discharge plate. pon 
Fig. | — Model SCR constant volume regulator can be installed anywhere in a duct system where there 


are changes in static pressure. It maintains cfm delivery within +5% for inlet air pressure differences 


as high as 6 to |. 


plate. Static pressure exists only 
above the diaphragm where the air is 
trapped. A static pressure increase 
above the diaphragm forces it down- 
ward against spring pressure, limiting 
the open area. Conversely, when 
static pressure decreases, the dia- 
phragm raises, exposing a larger 
opening area. 

The spring tension of the diaphragm 
roller is set at the factory to meet job 
requirements, but it can be easily 
adjusted in the field should require- 
ments change. 

Double-Duct Control Units 
Three basic types of Barber-Colman 
double-duct control units combine the 
basic constant volume regulator with 
hot and cold air mixing valves. The 
two valves are controlled by a single 
motor operator as illustrated in Fig. 
2. The housing is acoustically lined 
to assure very low noise levels. 


Standard units meet above-the- 
ceiling, under-window, or sidewall 
installation requirements in the vast 
majority of cases. Modified units are 
available for unusual situations. 

Figs. 3 through 7 illustrate typical 
applications and the design flexibility 
of these regulators and control units. 


New High Velocity Manual 


A new 52-page manual has been 
developed by Barber-Colman to pro- 
vide engineers a handy reference 
source to high velocity design con- 
siderations. In addition to a general 
discussion, it includes data on duct 
design, air requirements, return air 
systems, fan selections, temperature 
control, balancing procedures, and 
Barber-Colman control units. 


Ask for Catalog No. F-6598-1. Call 
your local Barber-Colman air dis- 
tribution field office or write. 





HIGH VELOCITY 
HOT DUCT RISER 


UNI-FLO 
AIR VALVE (HOT DUCT) 
4 


MIXING VANES 


ACOUSTIC DUCT 
LINING 
7 




















Fig. 2—Model CV double-duct control unit 
combines mixing valves with a constant volume 
regulator. 









HIGH VELOCITY 
COLD DUCT RISER 


MOTOR OPERATOR 


UNI-FLO SELF-CONTAINED 
CONSTANT VOLUME REGULATOR 


FLO 
AIR VALVE (COLD DUCT) 


TO SPACE OR RETURN 
AIR THERMOSTAT 








Fig. 3 — Double-duct system with motor-operated air valves for hot and cold air mixing and a model 
SCR regulator to provide constant cfm delivery to the low velocity duct. A Model CV unit (Fig. 2) 
could be used instead of the two valves and the single SCR regulator. 

Instead of a single SCR regulator, individual ones can be installed in branch ducts.. In this case, the 
low velocity duct system would be self-balancing. 
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ACOUSTICAL 
LINING 


UNI-FLO MODEL SCR 
CONSTANT VOLUME 
REGULATOR 


~ MULTI-ZONE AIR 
HANDLING UNIT 








RETURN AIR 





Fig. 4— Multizone system with SCR regulators 
in each zone to provide constant cfm delivery. 


| 

















Y 

’ . > 
/ : 
Th XS ‘ 
. / ‘ ; 
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Fig. 5— Double-duct system illustrating several 
applications of Model CY control units. Circles 
indicate ceiling diffusers. (1. CVE open-end 
unit; 2. CVD with integral diffuser; 3. CVO with 
octopus outlets.) 





DISCHARGE 


SILL DISCHARGE 











Fig. &6—Double-duct control unit for under- 
ag mounting. Model SWC furred-in units 
shown. 





COLD 
HOT - 


~_— 





























Fig. 7—— Model SWC double-duct control units 
installed above ceiling for use with ceiling and 


Uni-Flo 


ENGINEERED 
AIR DISTRIBUTION 


BARBER-COLMAN 
COMPANY 


Dept. Q, 1101 Rock Street, Rockford, Illinois 


BARBER 
COLMAN 


EQUIPMENT DEVELOPMENTS 
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Tankless Water Heater... 

.designed to deliver steady. instant 
supply of hot water from twin, tank- 
less coppel coils Water 
Heater Co., Inc., Dept. HPAC, 193 
Seventh St.. Brooklyn 15. 

Gas-fired twin coil volume heater. 
“WH Series.” 
age tank. Available in 14 sizes with 
capac ities from 300 to 6000 eph of 


Portmar 


said to eliminate stor- 


hot water. Heater produces two hot 
water temperatures: 140 F for gen- 


eral use: 180 F for sterilizer rinse 


Compressed Air Filter... 
..designed to provide high effi- 
ciency filtration for compressed air, 
other gases—WVine Safety {ppliances 
Co., Dept. HPAC, 201 N. Braddock 
St... Pittsburgh 8. 

“Air Line Ultra Filter” 


minimum removal of particulate 0.3 


prov ides 


micron and larger diameter at rated 
flows of 99 percent. Maximum op- 
erating temperature: 250 F; maxi 
mum operating pressure: 125 psig. 
Special units for operating pressures 
up to 500 psig also available. De 
signed for 25 scfm maximum volume, 
standard unit's initial pressure drop 


is 0.8 psig. Reducers available to any 
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NOW. a8 


Electronic Control 





--.-new transistorized 
motor operator for 
proportional control! 





The transistor operator is an elec- 
tronically controlled device con- 
taining a transistorized amplifier 
and an operating mechanism for 
proportional operation of a valve 
(as shown) or damper. 


Virtually self-contained, the at- 
tachment of a two-wire sensing 
element forms a complete elec- 





Electronic Thermostat 
(a simple coil of wire) 


Transistorized Motor Operator 
(no tubes or relays) 


SCHEMATIC 











tronic control system (see sche- 
matic). Wide choice of sensing 
elements. 

Compactness, simplicity, and 
moderate cost are achieved 
through the use of transistors and 
electronic circuitry. This means 
superior performance and low 
maintenance. 

Spring-return action provides fail- 
safe performance. 


Ask for Brochure F8991 


a) Automatic 
uim) Controle 


“Better Contro/... Electrically” 
BaARBER-COLMAN COMPANY 


1301 Rock Street, Rockford, Illinois 
Field Offices in Principal Cities 
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Pes au | 
BONNEY WELDOLET. | 


for the world’s biggest 


ATOMIC SUBMARINE 





— — 





+ -een4 Sra gece | 


S ‘ 
; A Pi 
4 + 





TRITON Main Steam Line Branch 
Connections full size and reducing sizes 


made with Bonney Weldolet Fittings. 


Bonney Weldolets featuring strength, improved 
(BONNEY ) flow conditions and easy, economical installation 
are used on the atomic-powered TRITON, world’s 
largest and most powerful submarine. Launched 


WELDOLETS : 

THREDOLETS in August, 1958 at the Groton, Connecticut ship- 
SOCKOLETS ’ ie ; x eo , a 
ouaanenee yard of General Dynamic’s Electric Boat Division, 
BRAZOLETS this twin-reactored sub—447 ft. long and displac- 
eoeccococe ing 5,900 tons—is scheduled for radar picket duty. 
CARBON STEEL 

STAINLESS For detailed information about all Bonney Weld- 
ALLOY ; P ‘ 

ald ell titan ing Fittings, call or write today! 





<-> 


SIONNMEY 
FORGE :::; TOOL WORKS 


ALLENTOWN, PENNSYLVANIA 
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thread desired for lines smaller than 
filter’s 14 in NPT female inlet and 
outlet. 





Stack Sampler... 

..designed to be used to determine 
dusts, aerosol concentration in smoke 
stack, process ducts, other closed sys- 
tems—Gelman Instrument Co., Dept. 
HPAC, 233 Jefferson, Chelsea. Mich. 

In use, high efficiency dust filter 
is inserted in holder and suction is 
applied to one end. After dust sample 
is collected, filter is removed; dusts 
may be determined by weight of mi- 
croscopic examination. Radioactive 
aerosols may be determined by re- 
moving filter, placing it in counting 
chamber. Filter holders available in 
1, 2, 3 in. sizes. Body of filter con- 
structed of anodized aluminum; sup- 


port screen is of stainless steel. 





Roof Ventilators... 
...manufactured completely of heavy 
gage aluminum—Peerless Electric 


Co., Fan Blower Div., Dept. HPAC, 


216 Heating, Piping & Air Conditioning, May 1959 














4 


BOILER BLOW-OFF 

Quick acting, also handwheel 
operated “Y” and angle types. 
For pressufes up to 600 psi. 





Less than 


) | | es ks 
When 
you need... v2 


GENERAL SERVICE 
Where drop-tight seal and full 
flow is essential. 











e Quick action 


Leak-Proof Seal 








2 

e Minimum Pressure Drop CYLINDER OPERATED 
electrically or manually. 

e Straight-through full flow 


Valves that cannot wedge or jam . 
e Self-grinding rotating disc 


STEAM JACKETED 


Specify Everlasting Valves ee 


a 


WEIGHT-OPERATED 
For automatic drains or emer- 
gency shut off. 
















For more EV ERLASTING 
information Boiler 


WRITE Service 


for these Valves , . 
bulletins. ee 
——_ 














VALVES 


EVERLASTING VALVE CO., 61 FISK STREET, JERSEY CITY 5, N. J. 
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Ash Your Ar Conditioning £quipment 
Manufacturer fon — 
THE LATEST IN SMALL, LIGHTWEIGHT SERVICE 
CHARGING CYLINDERS FILLED WITH REFRIGERANT 22 





Stock sizes in REFRIGERANT 22 capacities of: 50lb. - 25ib. - I5ib. 





Air conditioning equipment manu Convenient for liquid charging (as Stack conveniently to save 
facturers brand name and no shown) as well as gas charging (in space 
shown on label standing position 


Check These Many Features: 
+ RIGID MOISTURE AND QUALITY CONTRO! 


* Blue Plastic seal on valve outlet is your assurance of maximum dryness quality 
and purity. 

* Seals are printed “MAXIMUM DRYNESS—FACTORY SEALED.” 

* LESS WASTE BECAUSE OF OVER OR UNDER CHARGE 


Choice of small cylinder sizes to suit each system. (Less cost per cylinder.) 


EASY TO HANDLE lightweight, small cylinders with built-in hand grips. 


(50 Ib. size only 22 Ib. empty.) 


NO HOOD CAPS TO LOSI Valve protected by permanent collar. 


. 


STACKING RINGS SAVE VALUABLE SPACTI 
* Valve protection collar also serves as stacking ring. Uniform ring on all sizes 
enables mixed stacking. 


CAN BE USED IN BOTH UPRIGHT POSITIONS 


Equally convenient for gas or liquid charging 
* No mounting blocks necessary. 


* NO VALVE WRENCHES NEEDED — Handwheel already on cylinder valve. 


STANDARD FITTING ALREADY ON VALVI 

Sturdy cylinder valve complete with flare nut ready for charging connection 
to standard 5/16 O.D. tubing. Also adapter to fit '/4” flare female connection 
supplied at no charge. 


* YOU CAN DELIVER AIR CONDITIONING SYSTEM COMPLETE WITH 
FULL REFRIGERANT CHARGE ANY TIME OF THE YEAR 

NO FREIGHT OR DEPOSIT PROBLEMS ON CYLINDERS 

Prices include freight on full cylinders and on return of empties. 

No cylinder records needed—deposit of $12.00 each for all three sizes of cyl 
inders refunded regardless of cylinder number. 


ASK FOR THE BLUE CYLINDER WITH THE PROTECTING 
STAND RING 


Air Conditioning Equipment Manufacturers Send Inquiries to: 


PENNSYLVANIA ENGINEERING CO. 


1107-21 NORTH HOWARD STREET PHILADELPHIA 23, PENNA. 


Patent Applied fer 
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1401 W. Market St.. Warren, Ohio. 

Direct drive aluminum spun roof 
ventilators available in wheel diame- 
ters from 784 to 15 in. and capacities 
from 138 to 2950 cfm. Units direct- 
driven with permanent split-capacitor 
type motors wound for 115 volt. 60 


cycle, single phase current. 





Tempering Valves... 
...developed for mixing hot, cold 
water to desired temperatures Taco 
Heaters, Ine.. Dept. HPAC, 1160 
Cranston St.. Cranston 9. R. 1. 

“No. 518” and “No. 519” temper- 
ing valves have following features as 
cited by manufacturer: threaded con- 
nections: all bronze and_ stainless 
steel construction; hermetically 
sealed thermostatic element. Both 
models have temperature range of 
120 to 160 F and are available with 


1,, in. threaded connections. 





Steam Fluid Heater... 
...incorporates thermostatic regula- 
tor bulb in heated fluid discharge 
line—Fulton Sylphon Div., Robert- 
shaw-Fulton Controls Co. De pt. 
HPAC, Box 400, Knoxville 1. Tenn. 
Use of thermostatic regulator bulb 


with balanced single seated valve said 


Dinsne & Ase Candithaniwng Mec 1080 
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AN 
ACHIEVEMENT 
IN COMPACT, QUIET 
EFFICIENCY... 
WITH ALL MAJOR 
PARTS MADE 
AND GUARANTEED 
BY 


BELL & GOSSETT 


COMPANY 


B&G CONDENSING UNIT 
There are numerous, well-defined reasons why this B&G 
Condensing Unit is the outstanding buy in air condition- 
ing and refrigeration equipment. An impressive list of 
features, many of them exclusive, are engineered into 
the shortest unit on the market today—with capacities 
ranging from 7! through 150 tons. 


Not the least of the reasons is the fact that all major 
components are built in the B&G plant—hence covered 
by a single manufacturer’s guarantee! 

The B&G Package Liquid Cooler is another matched 
unit—a completely integrated and assembled water 
chiller. In capacities from 7!5 through 150 tons, the : , 
components of this chiller give a complete capacity- Cut-away view of Condenser Compressor 
engineered combination of chassis, motor, compressor 
and automatic control obtainable nowhere else. Every- 
thing included—no extras to buy. 


Send for descriptive literature and engineering data. 





A FULL LINE OF REFRIGERATION AND 
AIR CONDITIONING COMPONENTS 





re | _ 
| = 






B&G Package 
Liquid Cooler 


B! BELL & GOSSETT 


B&G Evaporator 






BaG 
Condenser 





BaG 
Centrifugal —— ¢ Oo M Pp 
Pumps ry 
Ott Dept. RFS-5, Morton Grove, Illinois 





Canadian Licensee: S. A. Armstrong, Ltd., 1400 O’ Connor Drive, Toronto 16, Ontario 











CHECK Ze 


Hadvanlager off 
GOODALL hibeer 
EXPANSION JOINTS 


Goodall Expansion Joints have not only the advan- 
tages stemming from the natural characteristics of 
rubber for all types of installations, but, what's more 
important, they have back of them Goodall’s engi- 
neering skill, manufacturing experience and reputa- 
tion for quality that give added assurance of excep- 
tional service under all conditions. 












easier To INSTALL... 


Goodall Rubber Expansion Joints 
are quickly, easily installed on new 
construction or as replacements. They 
are light in weight to facilitate han- 
dling, with short face-to-face dimen- 
sions for easier application where 
space is limited. Retaining rings are 
quickly aligned and bolted. No gas- 
kets are required. 


I responsive TO MINIMUM PRESSURE... 


With Goodall Rubber Expansion Joints only the slightest pressure is required 
to create movement in any direction. Result—stress on metal pipe or other 
member is eliminated or, at most, reduced to an absolute minimum. 


BR many Sizes... HIGH WORKING PRESSURES... 


Goodall Rubber Expansion Joints are available in sizes from ¥" to 96" 
1.D., in all required styles and constructions. Working pressures range up 
to 125 P.S.l. for Pressure Joints, and to 90 P.S.I. for Vacuum-Pressure 
Joints, depending on size. 


GR toNGER SERVICE LIFE... 


Goodall Rubber Expansion Joints last longer in service because of inherent 
characteristics of the material from which they are made. There is no 
embrittlement... continuous movement (flexing) actually keeps the rubber 
joint “alive”. There is no corrosion or electrolysis. Resistance to abrasion is 
exceptionally high. Replacement costs are lower. 


“If it’s GOODALL, it MUST be Good”’ 


Contact Our Nearest Branch or Write for Catalog 


HOSE + BELTING + FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


Tubbor Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
1N CANADA GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 
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to prevent excessive temperature 


buildup in heater on long standby 


periods. “Instantrol” steam-fluid heat- 


er unit consists of heater regulator 


with bulb, steam strainer, mechanical 


steam trap, discharge thermometer, 


other fittings. Capacity ranges from 
2 gpm with 5 psi steam pressure to 


Water 
at set- 


559 gpm with 20 psi steam. 
temperature can be controlled 


tings from 110 to 170 F. 





Reversing Valve... 


-with 15 to 20 ton capacity—Chat- 
leff Valve & Mfg. Co., Dept. HPAC, 
P. O. Box 996, Austin, Texas. 

“Model CR-770” reversing valve 


said to have full seating with plastic 
Valve 


operations in refrigeration systems of 


against brass. is designed for 


any temperature from comfort to 


process applications. 





Damper Regulator... 
.designed for remodeling work 
Young Regulator Co., Dept. HPAC, 

20910 Miles Ave., Cleveland 28. 
“No. 710” remote control damper 
regulator is Cé ipab le of operating one 


or two dampers at a distance of 250 


ft. Knob, plate placed flush against 
wall; neers shaft allows mecha- 
May 1959 
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Vj WARM AIR HEATERS 
FOR LARGE BUILDINGS 








hey i ae di ig ety 

ao * lc Oil 

ae, ’ i? & Public School, Noonan, N. D. heated with a single stoker-fired Campbell 8000 Series 
' 4: a : 


Heater. Architects, Wells & Denbrook, Grand Forks, N. D.; Heating contractor, Western 
4 am Sheet Metal Co., Minot, N. D. 


WARM AIR HEATING FOR SCHOOLS 


The economy and practicability of Campbell Warm 





Air Heaters for large multiple-room buildings has been 
repeatedly demonstrated, even in the coldest climates. 
Campbell Heaters give you all of the advantages of 
warm air heating with relatively easy installation and 
surprisingly low cost. When you think of warm air heat- 


ing, think of Campbell. Units for all fuels in capacities 
up to 3,150,000 BTUs. 


MANUFACTURERS’ AGENTS: 


We have some very attractive open- 
ings for men calling on heating con- 
tractors and architects. 


CAMPBELL 


HEATING COMPANY 





DES MOINES 17, IOWA 
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ONLY 
RAMSET 






A single Ramset 
fastener holds 
3-ton truck \ + 


Spring-like action 
of compressed 
steel surrounding 
the fastener 
creates a vise-like 
bond, developing 
amazing holding 
power 


. d 
Ramset holding power test conducted by The Austin Co., 
engineers and builders, Cleveland, Ohio 


offers austempered fasteners with 
such superior holding power 


Even under the most demanding workloads, Ramset’s 
austempered Red-Tip fasteners assure more holding 
power and greater fastener strength. Austempering, 
Ramset's high-heat slow-quench treatment, puts extra 
strength, toughness and dependability into every 
Ramset Red-Tip fastener. 


Ramset'’s wide variety of fastener sizes puts the right 
fastener on each job—you don’t have to ““make-do”’ 
with off-size pins or studs. Ramset assures positive, 
guaranteed fastenings into tough steel, concrete or 
masonry faster and easier, and at lower in-place cost. 
Consider Ramset’s many advantages and the ‘‘100- 
for-100"’ guarantee—call your Ramset dealer (under 
“Tools’’ in Yellow Pages) for details. 


In addition to powder-actuated fastening, the versatile Ramset 
System includes Shure-Set hammer-in too/s for light fastening, 
and Ringblaster® heavy-duty kiln gun. 


Ramset ‘Fastening System 





~ 


WINCHESTER-WESTERN DIVISION OLIN MATHIESON CHEMICAL CORPORATION 
12109-E BEREA ROAD CLEVELAND, OHIO 
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nism, border plate, tubing to be in- 
stalled without channeling of plaster 
for tubing, or plaster patching for 
remote control unit. Furnished in 
sizes for partitions from 2 to 8 in. 


thick. 





Relief Valve... 

..designed to operate as water relief 
valve. but also relieves steam condi- 
tions—H. A. Thrush & Co.. Dept. 
HPAC, Peru. Ind. 

“No. 38° low pressure relief valve 
has all brass working parts and heat 
resistant. non-sticking. silicone seat. 
Valve designed for positive shutoff 
after discharging: heat resistant dia- 
phragm protects spring from water 
corrosion. Available with °4 in. inlet 


and 34, in. outlet. 
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Drawing Instrument... 
.. designed to do jobs of protractor, 
compass, ruler, parallels, and angles 
Smith-Drake Corp., Dept. HPAC, 
1200 S. La Brea, Inglewood, Calif. 
*Proco-Rule” 


wheels in plastic hody, permitting 


has set of gripping 


instrument to roll and still hold exact 


alignment, says manufacturer, which 
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for 
SPECIFICATION 
and 


BUYING 
INFORMATION 


Use your complete, up-to-date 
JANUARY DIRECTORY ISSUE 


Your job will be a lot easier if you'll keep the Jan- 
uary Heating Piping & Air Conditioning constant- 
ly available for handy reference. It’s one of your 
most valuable tools — one which will save you 
many hours of looking up the products you need 
for your various jobs. It’s the ONE complete, up-to- 
date, r-adily accessible source of product informa- 
tion on who makes boilers, tools, controls, ete., 
you need — and where they’re located. They’re 
identified by trade names, too. EVERY product is 
listed, alphabetically arranged and printed on a 
distinctive yellow stock for easy reading and ref- 
erence. 


Keep it handy . . . the time you save with it can be 
used to advantage in other ways. 





here’s what other con- 


; se to 
tractors and dealers have 


say e . . 


-xcel- 
» js am exce 
acer -ctory suc reat 
Your Direc Ve use 1 a B 
vers’ guide. » of the 
-_ 4 during the course ° 
many 


year. 





“we find both Directory The ad- 
We g Section helpful ct details 


vertisin us the pro 


yertising gives 
we need. | 
stays in this office 
an uary yssue comes 
: refer to 


“Your directory | 
e mext J 

until the a 

along. Numerous times 


n our WoO we make use yf your 
| , ou rk, em 





irectory tme an time again. 

D > d 

ur f & é 
reference file would not be compl te 
without it. 


ER — EVERY product 


your fingerttps 


REMEMB 


is right at 
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Send for This Useful 


Reprint Volume 


“CORRECT PRACTICE 
INDUSTRIAL PIPING" 


— All-New Third Edition — 


196 Pages — 81/2” x 11” — $1.50 


This practical book is made up of outstanding 
papers and data on industrial piping selected 
from past issues of “Heating, Piping & Air 
Conditioning.” It is a most comprehensive 
collection of case studies, showing how various 
difficult piping problems encountered in differ- 
ent industrial plants were successfully worked 


out by piping experts. 


Design, installation, operation, and mainte- 
nance . . . steam, air, gas, oil, process, water 
and refrigeration piping . . . piping in pulp 
and paper and steel mills, in automobile plants 
and breweries, in the food and chemical and 
textile industries, and in many other types of 
manufacturing plants are dealt with from 


many different angles. 


Send $1.50 today for this book to the 
address below. 


(on shipments outside U.S.A. or Canada, add 25¢ extra 
postage per book.) 


KEENEY 


PUBLISHING COMPANY 


6 Nerth Michigan Ave. Chicago 2, Illinois 
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gives easy action in drawing circles, 


parallel lines, angles. Instrument is 


made of clear. 


size; 


6Az®m. 


ereen plastic. 





Solenoid Valve... 

... designed for water control in fan- 
coil units, using forced circulation 
chilled or hot individual 
conditioning—Jackes- 
Dept. HPAC, 4427 


Louis 15. 


)-way 


water for 
station ait 
Evans Mfg. Co.. 
Geraldine Ave., St. 

“TE Type 701” 


solenoid 













and recoil. 





Patented folding tray locks legs solidly to end spring 
Tripod folds compactly for convenient, 


one-hand carrying. Sets up or takes down easily. 


valve said to provide accurate control 
of temperature in place of ordinary 
heating, cooling. Capacity range is 
from 14 gpm with maximum operat- 
ing pressure of 25 psi. Solenoid uti- 
lizes pilot operation, diaphragm am- 
plificaiion, said to provide maximum 
flow at low pressure and eliminate 
fluid hammer, electrical hum. Techni- 


cal bulletin gives details. 





Masonry Insulation... 
high resistance to 
moisture, heat transfer—Zonolite Co., 


Dept. HPAC, 135 S. LaSalle St., ¢ hi- 


, 
cago oO. 


.said to have 


Water-repellent masonry fill insu- 


lation is free-flowing granular mate- 


PORTABLE 


rial (vermicultite). May be used with 
block and cavity walls. Said to resist 


water, reduce heat loss 50 percent. 


ee gl 


A 


Electric Cabinet Heaters... 
. designed for maximum flexibility 
of arrangement and operation—/lg 
Electric Ventilating Co., Dept. HP- 
{C, 2850 N. Pulaski Rd., Chicago 41. 
“Series AE” 


heater line are two 


Included in electric 


cabinet blow- 
through models with direct-drive fan 
assemblies and a draw-through unit 


V-belt 


Units available for floor, ceiling, wall, 


with driven fan assembly. 
or inverted mounting. Manual, pneu- 
matic, and automatic electric controls 


available. 


oldiug “/ray 


TRIPOD VISES 


Improved Chain Vise features a 
convenient side handle which 
ends fumbling or skinned knuck- 
les. Capacity from Ye’ to 4” 
makes it ideal for construction or 
maintenance work. 













Now available with a new 
and better Chain Vise or 
the long-jaw Yoke Vise 

Reed Folding Tray Tripods are well 


known for their work-saving solidity and 
the ease with which they can be carried, 


set up or taken down. 


The Chain Vise Model is easy and 
convenient to use because the handle is at 
the side where you can turn it easily and 
naturally. The chain drops into position 
even on 4” pipe. You never have to hold 
it with one hand while you tighten with 
the other. Hardened vise jaws have three 
faces for triple life. 


The Yoke Vise Model features the 
patented Reed long-bearing alloy steel jaws 
which provide a ‘‘wrench” action . . . so 
that a slight handle pressure holds any pipe 
from 1/g" to 21/2". Reversible lower jaws, 
Special features to end lost motion, 


Ask your jobber or write for free literature, 
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Water Level Gage... 

..designed for boilers operating at 
pressures to 1050 WSP—Yarnall- 
Waring Co., Dept. HPAC, 107 Mer- 
maid Ave., Philadelphia 18. 

Design of water level gage is indi- 
vidual port type with cover plate as- 
semblies that can serviced with 
gage in place. Two color readings: 
steam shows red; water shows green. 
Ranges of visibility are 13, 1514, 


18 in. 


Industrial Insulation .. . 
...of rigid board type—Keasbey & 
Mattison Co., Dept. HPAC, Butler 
Ave., Ambler, Pa. 

“K-Board” said to offer low ther- 
mal conductivity and low density. 
Available in sheets 42 X 


thicknesses of 14, 14, 3g, and 1% in. 


18 in. with 


Asbestos fibers combined with incom- 
bustible, chemically inert ingredients 
and pressure-formed into sheet. Said 
to be especially suitable for ceilings, 
walls, floors in buildings where 
equipment generates high tempera- 
tures. Insulation will withstand soak- 
ing heat of 1200 F maximum. 


Kaiba 
re 


Metal Duct Tape... 


. ..developed to hold heating and ait 















conditioning flues, ducts—Western 

Wire Products Co., Dept. HPAC, 

1431 S. 18th St., St. Louis 4. 
Perforated “Ductape” can be used 
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Forced draft design uses 
boiler-room air, often 70° F, 


while induced draft 


design 


boilers may be operating in 


hot corrosive gases 
400° F 





draft design: 


How Cleaver-Brooks packaged boilers 
use cool air to heat more efficiently 


FORCED DRAFT DESIGN PROVIDES 
positive draft with a vibration-free 
fan, delivering cool, clean boiler room 
air for combustion at constant den 
sity and volume. Efficient combus 
tion, clean fire and stable flame are 
assured through air-fuel ratios auto 
matically controlled and_ balanced 
for a modulating fire, and to meet 
varying load demands No_ high 
chimney or large diameter breech 
ing are required; only a simple vent 
is needed 

Since the forced draft fan moves 
only cool, clean boiler room air, it 
is never exposed to the sooting and 
corrosive effects of hot gases; it re 
quires little maintenance and is low 
er in initial cost 


4-PASS FIRE TUBE DESIGN squeezes 
maximum heat out of every fuel 
unit . . . maintains high flue-gas 


velocity assures optimum heat 
transfer 

UPDRAFT CONSTRUCTION with low 
furnace keeps hottest gases well be 
low water level for safe operation 
5-SQ. FT. OF HEATING SURFACE pwr 
boiler hp for top heat transfer, pro 


longs boiler life, assures greate! 
efficiency and lower maintenan 
This exclusive combination of De 
sign Standards is the key to the 
superiority of Cleaver-Brooks pacl 
aged boilers 15 to 600 hp, 19 
sizes, 130 models: steam or hot wate 


oil, gas or combination oil/gas fired 
parts and service available anywhere 
in the U.S. and Canada 

For details, contact our representa 
tive or write Cleaver-Brooks Com 
pany, Dept. F, 313 FE. Keefe Avenue 
Milwaukee 12, Wisconsin 


Cleaver /) Brooks 


ORIGINATOR AND LARGEST PRODUCER OF PACKAGED BOILERS 
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Drop Forged from 
Solid Billets... 





FORGED STEEL FITTINGS 





Heat ... pressure... turbulence... oxidation ... vibration . . . reduction 
. shock. For critical installation problems like these, get maximum pro- 
tection with W-S Carbon, Stainless and Alloy Steel Fittings. 


¢ Drop forged to produce exceptionally high tensile and impact strength. 
¢ Long accurate threads, in perfect alignment, for ease of installation. 
« Heavy uniform fitting wall thickness—an important safety factor. 

e Accurate machining to fit tight. 


For your next order, call your nearby W-S Distributor. You’ll find him 
ready with comprehensive stocks of the complete line of W-S high-quality 
fittings. Forge & Fittings Division, H. K. Porter Company, Inc., Bor 95, 
Roselle, New Jersey. 


af 





FITTINGS DIVISION 





H.K.PORTER COMPANY, INC. 


Divisions: Connors Steel, Delta-Star Electric, Disston, Forge & Fittings, Leschen Wire Rope, 
Mouldings, National Electric, Refractories, Riverside-Alioy Metal, Thermoid, Vulcan-Kidd Steel, 


H. K. Porter Company (Canada) Ltd 





EQUIPMENT DEVELOPMENTS 


Continued 





with either bolts or nails. The 24 
gage galvanized 34 in. wide tape is 
available in coils of 10, 25, 50, and 
100 ft in bulk and in coils of 25, 50, 


and 100 ft in self-dispensing boxes. 





150" asa 


Flange Ball Valve... 

.. designed for limited space appli- 
cations—Worcester Valve Co., Ine.. 
Dept. HPAC, 16 Parker St... Wor- 
cester, Mass. 

“Econ-O-Miser” 


designed to serve as 150 lb or S00 lb 


flange ball valve 


valve where ( onditions do not require 
valve of ASA dimensions. With addi- 
tion of “spacer”, valve becomes 150 
lb or 300 Ib ASA valve. With various 
combinations of seats. O-rings. body 
materials, unit can accommodate 
many types of media within pres- 
sure-temperature limitations of seal- 


ing materials. 





Air Diffusers... 
.. With four way air pattern control 
fir Control Products, Inc., Dept. 
HPAC, Coopersville, Vich. 
Fins on new “No. 25” sidewall 
and “No. 26” 
diffusers are factory set to provide 


baseboard perimeter 


air pattern for typical sidewall perim- 
eter diffuser locations. Vertical, hori- 
zontal fins adjustable, allowing neces- 
sary air pattern adjustments. Offered 
in sizes 10 X 6 in. and 12 X 6 in. 
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These 4 steps show why SPANG 
brings you the best galvanized steel pipe! 


THOROUGH CLEANING of the pipe before galvanizing removes STEAM-WIPING of the pipe's exterior, as it comes from the kettle 
all dirt, grease and scale, leaves a clean surface for the prime through an air ring, produces a smooth even finish that will stand 
western zinc galvanized finish. up under rough usage. 








¢ 
ee YA 
SUPERHEATED STEAM blown through the pipe interior removes QUICK QUENCHING of the pipe in a sodium dichromate solution 
excess zinc inside, assures a smooth uniform surface for easy bonds the galvanized finish to the steel, adds extra service to the 
flow of liquids. life of the pipe. 


This is just part of the quality-control processing that each 
length of Spang Steel Pipe receives. Careful control from skelp 
through the inspection tables assures you of a top-quality pipe 
for top-quality installations. Next job, mak it steel pipe... make 
it Spang! Your local Spang Distributor at vour service! 


THE NATIONAL SUPPLY COMPANY 


S345 Subsidiary of Armco Steel Corporation \amMeg 
//® 


pl TWO GATEWAY CENTER, PITTSBURGH, PA. 
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With these 3 Fl ike > l D 
Jam-Proof 


Ventilating Hoods... 

.developed to provide maintenance free operation 
—Ceilcote Co., Dept. HPAC, 4967 Ridge Rd., Cleve- 
land 9. 


“Duracor” magnesium thorium etch tank hood said 


my power drive threading 


.+.No watching to keep them from jamming 


to provide high strength at high temperatures, require 


te —_ 
— a ee 


. no painting, lining, other maintenance. According to 
.».save me a lot of time, too! I 
manufacturer, hood withstands fumes from solution 


i 
i 
! 
! 
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1 
\ 
\ 
\ 


— es 


of sulphuric acid, sodium nitrate, and acetic acid. 
of “Series 3000” operates at temperature of 160 F. 
ana 


Slotted hood draws off fumes from all four sides at 
a to y id Pipe rate of 14,000 cfm, exhausts them through riser. Unit 


RiEsS(b measures 23 X 11 ft. 
65R-TC 


Jam-proof—can’t jam 
if you forget it 
Threads 4 sizes of pipe 
and conduit with 1 set 
of dies . . . True-Cen- 
tering workholder—no 
more crooked threads 
—but adjustable for 
drip threads. Far more 
for your money — 
compare! 





Yacuum Check Valve... 
2',"' to 4” Pipe ...designed for application to any vacuum and low 


RitseiDp 4PJ 4 2" VW pressure system—Eynon-Dakin Co., Dept. HPAC, 
9900 Freeland Ave., Detroit 27. 

Jam-proof... drive pin- . , 
teagan ett i New vacuum check valve has operating range from 
cally—real safety when : : —40 to 280 F. Design said to be such that any type 
power threading. Work- f ; 

holder sets to size before 
putting on pipe. Other 
exclusive advantages, 
Special 4PJ for conduit. 


4” to 6” Pipe... RIGID 161 


Jam-proof for safe power 
threading. 1 set of dies 
threads 4’’, 4!2’’, 5’’ and 
6"’ pipe and conduit — 
sets to size fast. Work- 
holder sets to size before 
putting on pipe, a work- 
saver feature. Many 
other reasons why the 


161 is your best buy! Circulating Pump... 
.lubricated by system water, with no oiling, greas- 
See and try these popular FRITII> ing required—Taco Heaters, Inc., Dept. HPAC, 1160 
Threaders ... at your Supply House. Cranston St., Cranston 9, R. 1. 


end fittings may be assembled to basic unit. 


“Perfecta” circulating pump has following features 
as cited by manufacturer: no seals or packing; no 
The Ridge Tool Company 


drive coupling; no starting switch; one-piece cast 


THREADED PIPE... it’s Tight...It’s Best... Costs Less! | impeller. Available with 34, 1, 114, or 114 in. flanges. 
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TOTAL COVERAGE 

No matter which way the wind blows with 
your blower unit requirements belt-drive n, 
direct drive or radial-axial mixed flow 
Torrington has the solution to your problems. 
This means comple te technical data and 

the proved-out performance rating on three 
lines of basic blower unit de signs. 

In addition to the standard 

and the already famous Varibk c belt 


series, latest and mo spectacular 


ques, 
dt is FULL COVERAGE —the best 
ice” you could have. 


Talk to Torrington! 


THE TORRINGTON MANUFACTURING COMPANY 


TORRINGTON. CONNECTICUT +» VAN NUYS, CALIFORNIA +« OAKVILLE, ONTARIO 





KATHABAR SYSTEMS 


Give these 
advantages to 
specifying engineers: 


STERILE AIR 


Now you can design spaces 

to maintain air sterility 

as scientifically as 

temperature and humidity. 

Only Kathabar enables you 

to calculate bacteria gain 

and maintain design limits 

of 5 micro-organisms per 10 cu. ft. 
or less, continuously. 


FROST-FREE COOLING 


Get continuous air supply 
at dry bulbs and dew points 
way down to -—90 F. 

No freeze-ups... 

no fluctuating efficiency... 
no defrosting shutdowns... 
no duplicate sets of coils. 
Cool better; fewer tons. 
Proved in candy cooling... 
photo film chilling...brewing... 
chemical processing... 
environmental testing... 
many other applications. 


GET FACTS 


2384 Dorr Street, Toledo 1, Ohio 


Send facts on Kathabar systems for following application: 


EQUIPMENT DEVELOPMENTS 





Pilot Controller... 

...for use with 3 to 15 psi pneumatic 
signal—U. S. Gauge Div... American 
Vachine & Metals, Ine., Dept. 
HPAC, Sellersville. Pa. 

New optional feature on company s 
line of indicating pilot controllers 
suits instrument for adjustment of 
remotely located controller's set point 
from centralized control panel by 
manual pneumatic loading — station. 
Said to be accurate, inexpensive 
“program control.” “Pneumatic Set” 
available with measuring elements 
for temperature, pressure, — liquid 
level, or flow with various types of 


pneumatic control action. 


Surface Thermometers... 

.. developed for accurate measure- 
ment of temperature from 925 to 
OAS | {thins Technical, Inc., Dept. 
HPAC, 709 Marion Bldg... Cleveland 
Ea. 

Electronic thermometers in ~Ther- 
mophil” line give response of 0.72 
sec in liquids and 2.2 see on surfaces. 
Full reading responses are 5 and 15 
sec, respectively. Each instrument in 
line has three or four overlapping 
scales, depending on model. Read- 
ability is 1, F or better on standard 


models. 


Coal Conveyor... 


..with two-way. switch-controlled 


Will-Burt) Co.. Dept. 


motor drive 
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alee) ie ....... 


It costs less to buy replaceable filters 
and throw them away when dirty than 
to have permanent filters cleaned. 


FACT: 


R P Washable Industrial Filters can be 
cleaned 10 times annually for under 
$4.00 per year (including odor-remov- 
ing adhesive and depreciation on filter). 


eth Anadis 


Vow 


— ore 


AiR FILTERS 


R P Multi-Velocity Industrial Air Filters are designed with ease and 
economy of operation in mind. Their strong, rugged aluminum construc 
tion increases service life—makes them fast, easy and safe to handle 
reduces operating costs. Important additional savings too, by eliminating 
the need for heavy structural design in filter bank construction 

These high efficiency, multi-velocity filters meet all specifica 
tions for permanent-type washable filters—with the plus feature of 
ODOR REMOVAL through the use of R P Super Filter Coat—the 
water soluble dirt and odor removing adhesive, with the “built-in” deter 
gent. Write for information. 


oduil of, Keeedch 


RESEARCH PRODUCTS Cowvtdion 


Dept. 46, Madison 10, Wisconsin 
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Comfortably Cool in Summer HPAC, Orrville, Ohio. 


Coal screws and flanged coal screw 
housings of conveyor made_ in 
matched sections to operate at any 
angle. with single or dual discharge 
chutes. Standard capacity is 2500 Ib 


per hr. 


: el 


Coolair 
Fans ete all : Turbine Flowmeters... 


..in new redesigned line—-George 


/ Vankervis Co.. Dept. HPAC, 


. 4 / 
did : “ | 15400 Fullerton Ave.. Detroit 27. 


New “Cox Type 20° turbine flow- 


meters measure liquid flow with 


the | percent accuracy at pressures to 


5000 psi and temperatures from 


155 to 1000 F, viscosity permit- 
ting. Flowmeters developed to handle 
jet fuel. oil. gasoline. water acid. 
alkali chemicals. other liquids with 
pressure drop of less than 5 psi at 


maximum flow. 


This Fafnir Bearing plant in Newington. Conn.. is an excel- 
lent example of how Coolair ventilating fans can make summet 
working conditions comfortable. They also keep the atmosphere 
free from fumes and smoke all vear long 

Of importance to management is the fact that Coolair venti 
lating systems are installed in two weeks or Jess in either new 
or existing buildings. And Coolair equipment is economical to 
operate no water, no ducts. For complete information. write 
for Handbook on Commercial and Industrial Breeze Conditioning 


Systems. Sales offices in all principal cities 


Temperature Control... 
Ame rican Coo la i r Co rpo ration ...combining magnetic amplifier 
and transistor circuitry—Westing 
house Electric Corp.. Dept. HPAC, 
356 Collins Ave., Pittsburgh 6. 
Charter Member Air Moving and Conditioning Association, Inc. “Limitemp TM” indicating tem 


P. O. Box 2300, Jacksonville 3, Florida 
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SINCE 1905 


@}-Fiex 


*U.S. REG. T.M. 


TYPE 7 WITH BRASS FEMALE 
THREADED ENDS 
Maximum Pres. 300 PSI Maximum 
Temp. 800 F 


Pat. Pend 


IPYPE 7Q-T WITH COPPER TUBE ENDS 
Maximum Pres. 200 PSI Maximum 
Temp. 300 F 


Pat. Pend 


I.  stotten 
| BOLT 

Howes 

ir 

. 


158-12E EXPANSION JOINT 


_ 
oy 
‘ 


158-15-12E DUAL EXPANSION JOINT 


atti eames A _ 


158-15-9— DUAL EXPANSION JOINT 


151-2V VIBRATION ABSORBER 


301-4-145 VIBRATION ABSORBER 


KEFLE 


Stainless Steel Bellows Type 
Expansion Compensators 
Braided Bronze Flexible Connectors 


*U.S. REG. T.M. 


est 


“BMH” Flexible Connector 


Or seers 
“USF” Vibration Absorber 


i 
—_———— 


a KEFLEX 7Q FINTUBE Assembly 


7 Q QUADRA-SIDE 
EXPANSION COMPENSATORS 


a re orl are 


KEFLEX EXPANSION AND DUAL KEFLEX 7Q With Anchor Base 


VIBRATION ASSEMBLIES 


KEFLEX 
With 
KETROL GUIDES 


Pat. Pend. 


KTO-300-EAB-14E 


OUTSIDE 
GUIDES 
CAGE CONTROLLED 
KTO-300-2E EXTENDED 


TYPE M 
KEFLEX MAVE PIPE GUIDE 








KEFLEX GIMBAL UNIT 


TYPE P KEFLEX BELLOWS ON LOX 
KEFLEX PULSCO SHOCK TRAP TANK For Vacuum Service 


WRITE FOR KEFLEX BULLETINS 
A KEFLEX REPRESENTATIVE IS NEAR YOU 


U.S. Flexible Metallic Tubing Co. 
Since [YO0D 
KEFLEX MANUFACTURING DIVISION 
General Offices—63 Main St... San Francisco 5. Calif. 


Factory—Los Angeles 
Sales Offices—Agents in Principal Cities of United States and Canada 
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STEAM TRAP CHALK TALK *2 — 


perature controller monitors. controls 





temperatures within range of 100 to 


LOO F. using no electronic tubes. Ac 


PROBLEM: Seen for temperature control is 
What design of trap 2-8 F of the level selected; acura 
Should be used ee Caeengs ein  8 
outdoors? watts at 24 volts d-c: power input is 


115 volts at 60 evcles. Temperature 
are sensed through standard coppel 


temperature detectors 











@ First, use Anderson ¢ Juik-Flex thermostatically designed steam 


(rap Dhese traps have no por kets in which w iter will collect 





and freeze. An open pipe on the discharge side provides con- 


Pipe Cutting Machines... 
iwailabl with power head 


ing temperatures. - 
| r Beaver Pipe Tools. Inc., Dept. HPA 


Second, use a cooling lee of at least three feet. Thermostatic 


stant drainage and eliminates any maintenance during freez- 


Dana fie Ho arren. Ohio 


traps Operate on temperature differential, and sufficient piping - 
| P?} ‘Speed Cut ihrasive cuttine ma 
must he provided for the condensate to cool 
chine cuts up to lL in pipe and |! 

Chird, install the strainer in a down position. Strainers in : 
is ; s in. rod. Nonferrous material eut with 
horizontal positions collect condensate which freezes and 
1} in. steel saw usine automatic mist 


breaks the strainer body during cold weather 
Anderson Quik-Flex Steam Traps are built ¢ specially for 
. 1} in. abrasive wheel Equipped with 
outdoor service C;suaranteed Ireeze-prool for two vears. they ‘ 


ul spray. Ferrous materials cut witl 


' > hp. > phase. 60 evele motor 
rovicde 1 lifetime ol trouble-free. Ireeze prool draining ol con- 
I 


densate from steam lines. Mail coupon for complete details. 


Sealed Thermostat... 


designed with sealed construction 





primarily for air conditioning appli 
cations Vetals & Controls ¢ orp 
l ersailles Products Din Ds pt. 





A TRAP FOR EVERY PURPOSE 


4 THE V. D. ANDERSON COMPANY 





division of International Basic Economy Corporation HPAC. Versailles. Ky 
(oe 1949 West 96th Street + Cleveland 2, Ohio : | 
| 7 0 () { s es ( 
/ — Ploase send without obligation your catalog describing Anderson freore- Klixon 20120 wicks inermo 
i proof Quik-Flex Thermostatic Steam Traps tal suitable lor application in op 
Name Title erating ranee ol to 167 F where 
ene ealed construction is) desirable All 
oa operating parts. lead connections con r 
a ome 
tained in copper cup sealed with 


Chy—__. Zone State 
: CPOXxy resin to keep oul morsture 


dust. contamiation. Thermostat) can 


be used as fan switch. high limit 
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ractory os Angetes 


Sales Offices—Agents in Principal Cities of United States and Canada 


: 7. 
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soar 





Still no sign of wear or corrosion in 
Patterson-Kelley storage water heater 


AFTER 26 YEARS OPERATION 





Credit Revere Copper for 
this outstanding performance 


The copper-lined heater you see above was installed in 
the Bronx County Courthouse Building, New York City, 
in 1932, and processes rust-free hot water for the 1,000 
staff members and more than 5,000 visitors daily. 
Department engineers inspected the heater annually, 
the last inspection being in June, 1958. At that time the 
above photo was taken of the heater’s interior. After 26 


years constant use, processing over 8,500,000 gals. of 


water at the average rate of 4 tons per day, the heater was 
found to be in excellent condition, all original fittings in 
good operating condition and copper tube bundles and 
supports showed not one sign of wear or corrosion. Once 
again copper has proved a most efficient, economical and 


He iline Pipine A Ain Conditionin: May 


}O59 


durable material in storage water heater service. 

Find out how copper and its alloys can help you in your 
corrosion problems, whether it be storage water heaters, 
heat exchangers, condensers or distillation units. Call on 
Revere’s Technical Advisory Service with its great store- 
house of knowledge on this subject. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 


a 
230 Park Avenue, New York 17, N. Y. oy *y ’ 
Mills: Rome, N. Y.; Baltimore, Md., Chicago, Clinton ” ssf ’ 
and Joliet, 1/1; Detroit, Mich.; Los Angeles and River- * REVERE + 
side, Calif; New Bedford, Mass.; Brooklyn, N. Y.; 7, y% ‘ 
Newport, Ark.; Ft. Calhoun, Neb. Sales Offices im Cmin 
Principal Cities. Distributors Everywhere ee Le 
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control; switching action is either 
single-pole, single-throw or single- 


pole, double-throw. 





Compression Fitting . . . 


. developed for joining pipe up to 





2 in. diam Dresser Vie. Div.. Dress- 
NEW dry-acid cleaners are concen- OLD cieaning method required stock- er Industries. Inc.. Dept. HPAC. 49 
trated, easier to handie, require less ing bulky, returnable carboys of liquid Fish : : 
storage space. One 100-Ib. drum, for ex- acids. Special precautions are necessary isher Ave., Bradford, Pa. 
ample, occupies only 1.9 cubic ft. of in shipping and handling. And a 192-Ib. Compression fittings available in 
storage space — is more than equivalent carboy of 18° Be’hydrochioric acid occu- : 
to a 192-ib. carboy of 18° Be’ HCI. pies 5.6 cubic ft. of valuable storage space. over 6000 types and sizes with 


threaded end-nuts that screw onto 

threaded body to compress resilient 

gaskets and make tight seal, accord- 

YY L t t ing to company. Only pipe joining 
ower Ss orage cos tool required is wrench. Fitting Hexi 

bility permits 1/16 in. pipe move 

ment as well as pipe deflections up 


Just one of the reasons why Dry Acid Cleaners a aia Wiki feds at ie 


streneth steel or certified malleable 


based on Du Pont Sulfamic Acid are gaining wide 


iron, conforming to ASA specifica- 


tions for 150 psi malleable fittings. 


favor for industrial equipment cleaning: w Safer 
to handle &* Easy to use ® No hazardous fumes 
¥ Powerful descaling action ¥ Less corrosive 
x Lower handling and shipping costs. 


CLEANERS BASED ON SULFAMIC ACID REMOVE SCALE AND DEPOSITS FROM: 
Air-Conditioning Cooling Towers, Ice-Making Machines, Evaporating Condensers. 


Sulfamic Acid "Sa 


...formulated to stop condensation 





ee Ane fe ee at a ee ee ee 2” BO, on cold lines, provide thermal insula- 
E. |. du Pont de Nemours & Co. (Inc.) he tion for “er tubing carrying hot, 
Please send me: Grasselli Chemicals Dept., Rm. N-2543HP , cold, or chilled water. or other liq- 


Free booklet about dry Wilmington 98, Delaware 


acid cleaners based on 
Du Pont Sulfamic Acid 


uids, gases—I/I nsul-Coustic Corp.. 
Name Dept. HPAC, 42-23 54th Rd.. Vas- 
peth 78, \. ) r . 














}) Names of formulators Firm Title Bs 
who offer these clean “Clocel” closed cellular nitrogen- 
ing compounds Address filled tubing insulation has K factor 
City State of 0.28 at 75 F. Effective temperature 
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j= 


We ik 


<= +s GS in Most modern buildings - 
~*~ eommercial, industrial, institutional — 
Ne . 


Modern smooth-fin design of Aerofin coils permits 
ample heat-exchange capacity in limited space — 
permits the use of high air velocities without tur- 
bulence or excessive resistance. 

Aerofin performance data are laboratory and 
field proved. You can safely specify Aerofin coils 
at full published ratings. 


| AEROFIN CorroraTion 


‘| 101 Greenway Ave., Syracuse 3, N. Y. 


Aerofin is sold only by manufacturers of fan system apparatus, 
List on request. 
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Heating, Piping & Air Conditioning, May 1959 me 














These 3 men 


set up this tower in 2 hours 


A Binks 3B4 cooling tower goes 
up in just 6 man-hours. Trouble- 
some fabrication and fitting details 
are eliminated for you at the 
factory so you can figure job-site 
erection costs almost to the penny. 

Once your tower foundation is 
in place, erection goes like clock- 
work. The blower, supporting 
frame, V-belt drive and motor and 
water basin are shipped sub-as- 
sembled. Tower casing, decking, 
drift eliminator, water distribut- 
ing headers and gasketing mate- 


rials arrive knocked down. 


Quality you can recommend 


Binks 3-B cooling towers are 


designed and built to give excep- 


A COMPLETE 
DRAFT COOL 


FILL IAL LL 
WATER COOLING 





REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES « SEE Y 


) , 
£900 


tionally quiet, trouble-free service 
year after year. Call-backs are few 


and maintenance is low. 


A tower for every requirement 
Whether you need a single tower 
with a 6-ton capacity or a multiple 
tower package up to 330 tons, you 
will find exactly what you need 
in the Binks 3-B series. 


Send for free bulletins 
See for yourself the many advantages 
which Binks cooling 
towers have to offer... 
in selection, in erection 
economy, in trouble-free 
service. Ask your Binks 
Branch Office for a copy 
of Bulletin 477-A and 
333. Or, write direct. No 
obligation. 





LINE OF NATURAL DRAFT AND MECHANICAL 
NG TOWERS AND INDUSTRIAL SPRAY NOZZLES 


Binks Manufacturing Company 
3118-38 Carroll Ave., 


Chicago 12, Ill. 


JR CLASSIFIED DIRECTORY 


Heatine. 
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200 F. Pro- 
duced in standard copper tubing sizes 


Available wall 


thicknesses are 3/16. 14. 3Q. 14, o/s 


range is from zero to 


from 8. to 31, in. ID. 


Magnetic Contactors... 
.developed for air conditioning 
hlectric« Co. 


Vehkee St Ba 


applications Furnas 

Dept. HPA 

tavia. Il, 
“Class 41” 

rated in 20. 30. 40 amp sizes. 2. 3. 

1 pole. Descriptive bulletins “41-B1” 

and “41-B2” present line. giving de 


data. full load locked 


amp ratings. coil characteris 


LOO 


magnets contactors 


SCrIptive and 
rotor 


tics. additional engineering data. 





Pressure Regulators... 
. developed flor steam service 

filas Talve Co. Dept. HP AC 

South St... Newark 5. .N. J. 


“Fig. 1200, 


260) 
Py pe (differential 


pressul regulator controls atomiz 


ing steam pressure at an adjusted 
higher than fuel oil 
“Fig. 1210. Type C” 


pressure al 


value pressure 
controls steam 


in adjusted value lower 


Both 


in. O-rings 


than fuel oil pressure valves 


available in sizes ly to 2 
100 | ° Range ol differe n 


adjustment is 5 to 45 


suitable for 
lial pressure 


O-Ring Seal Fitting . . . 
. desiane d 
pipe threads. 


lo existing 


with standard tapered 


permitting 
prtpre 
without use of 


Lk pl 


connection 
female threads. se 
euring positive seal 


sealants Crawford Fitting Co 


May 


1959 











GUARANTEED FUR LIFE! 








Stainless steel U-spring noise and vibration 
isolators ...a Jenn-Air exclusive! 


Most power exhausters depend on 
rubber isolators to dampen noise and 
vibration. Rubber does a reasonably 
good job when new, but it cannot 
withstand the ravages of heat, mois- 
ture and oil. Eventually, like the tires 
on your car, rubber isolators break 
down, leaving you with expensive 
repair bills or the need for complete 
exhauster replacement. 

Dissatisfied with the impermanent 
nature of rubber, Jenn-Air engineers 


set out to develop a vibration isolator 


First Name in Power Exhausters 


Jenn-Air Products Co., Inc. 


Heatin Air Conditionine 


Pipin 


\lay 


What 


they perfected was a unique power 


that would not break down. 


assembly suspension system built 
around stainless steel U-springs. 
Three to five U-springs are now used 
in each direct driven Jenn-Air 
Exhauster. They eliminate noise by 
isolating both radial and lateral 
vibration... 
for life. 


In addition to providing lifetime 


. and they’re guvranteed 


service, Jenn-Air U-springs absorb 


44% more vibration than rubber iso- 


% P » an: “~ i 
+ f *% 7 1 P si 
\ + ‘ MI 
UTES | 


1102 Stadium Drive, Indianapolis 7, 


}O59 


ind 


lators. This fact was proved conclu- 
sively in independent tests conducted 
by the Pittsburgh Testing Laboratory 

Effective elimination of vibration 
is the key to quiet operation and long 
exhauster life, and Jenn-Air does this 
job better than any exhauster made! 
Jenn-Air’s complete line of spun 
aluminum exhausters for roof and 
wall installation is covered in Bulle- 


tin 58-B... write for your copy today. 
aon? 
+ ae 


JENN- 


cine 
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Unique Fabrication Chows Versatility 
of 


VAN-COR PVC 














Production Etcher for Printed Circuits, made 
by Centre Circuits, Inc., State College, Pa 





To resist acid corrosion, this etcher is primarily made of 
Van-Cor PVC pipe, fittings, (standard and specially machined), 
valves, sheet (transparent and regular), and joining strips. 
HOW CAN VAN-COR SERVE YOU? 

Van-Cor PVC has many applications for plant use, or in your 
end product. It is ideal for plating equipment, filters, flux spray 
booths, chemical treatments, bleaching operations, glass polish- 
ing, and corrosive fume handling in general. 
ADVANTAGES OF VAN-COR 


1. Resists Corrosion of Industrial Acids & Alkalies 
2. Light in Weight (% that of Aluminum) 
3. Easily Installed; High Tensile Strength; Low Flow Resistance 
4. Readily Formed, Machined, Threaded and Welded 
Write for Catalog and Name of Nearest Distributor 


2" 
wt 


Fittings Valves ‘ Sheets 





INDUSTRIAL DIVISION OF... 


ome R Med EF Sg | ee oe ae cee ono 


Subsidiary of THE VAN DORN IRON WORKS CO. 


2685 EAST 79TH STREET CLEVELAND 4, OHIO 
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SWAG LOK 





HPAC, 884 E. 140th St., Cleveland 
LO. 

Q-ring seal in “Swagelok Fitting” 
built integrally into body of fitting. 
Tight sealing action said to permit 
use of fitting for pressure connections 
or high vacuum applications with 
leakproof requirements. Male con 
nectors and adaptors ivailable in all 
machinable metals, plastics in sizes 


for 1 16 through | in. OD tubing. 








Safety Switch... 

.designed as safeguard for pilot 
Hame applications Partlou Corp.. 
Dept. HPAC, 517 ¢ ampton Rd.. Neu 
Hartford, N.Y. 

In event of pilot flame failure. 
“SBS” safety switch automatically 
shuts down both pilot and main fuel 
flow by actuating solenoid valve with 
in 30 to 45 see. Proper operating 
temperature for bulb on switch is 
between 1200 and 1400 I 


Equipment Briefs... 


VOTOR developed for use in ait 
moving and small machine applica 
tions—General Electric Co., Dept 
H1PAC, Schenectady. N y. “Uni 
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WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


Some blessings we take for granted. Like ice cubes. Or 
indoor plumbing. However, older men—wiser men—say a 
little prayer of thanks for things they know they couldn't 
do without. 


Among these wiser men are the men who make top-level 
decisions in business. 

To make decisions, they must have facts. All the facts. 
All the pertinent information they can get. And they get a 
major portion of that information from one unique source: 
the business publications they subscribe to. 


No businessman is fully informed until he reads his business- 
paper. He reads it for profit, not for pleasure. He searches 
it through for news of the trade or industry. For facts. For 


One of a seties of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 


fresh ideas. For new products he can put to work. And he 
reads the advertising with the same intense concentration 
he devotes to the editorial pages. 

He knows that his businesspaper is vital to his success— 
to his very livelihood. And he says a little prayer of thanks. 
Every man on the way up can profit from his example. 
Take a tip from the reading habits of key men at every 
level. Take out a subscription of your own. Read every 
issue...and read it searchingly. It’s your businesspaper, too. 
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“og” 
SERIES 


brings a 


TAT 


to Industrial Heating 


@ One Unit for Space Heating, Ventilating, 
Make-Up Air, Oven Applications and Drying 

@ Gas, Oil or Combination Burners 

@ Automatic or Manual Fuel Selection 


Never before has one heater 
handled so many jobs so well, at 
such a sensible cost 


Completely proven and tested, 
the ‘‘OG" series can be used as a 
central system with ducts or 
as a unit heater. Installation may 
lol -mualelardelahe-|Mmm',-18 0 (or-] ae-10h-Jel-lalel-ve| 
or floor mounted. Dynamically bal- 
Tale -te Mme) (e)-1amel-lil-1e-me- Mall) -4- eel 
ume of air with super-quiet 
action. But this just begins the 
"OG" story write for full specs 

1-1 -Blolmeltia-1-1i Male) ma @-lalale) @ar-T 
lar-le lM dal-Mmoy-t-]ommoial-lal-4- a am lale lela 
trial heating 


LENNOX “Task Matched” Equipment 
to control and condition air for industry 


64,000 to 2,000,000 Btuh Units 


CLIP AND MAIL FOR 
FREE SPEC SHEETS 





LENNOX Industries Inc. 


INDUSTRIAL DIVISION 
1701 East Euclid, Dept. 4 
Des Moines, la. 
Please send me—without obligation— 
complete specifications and engineer 
ing data on Lennox "OG" Series Indus 
trial Heaters 


Pp § 


Name 
Company 
Address 
Title 
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tized” motor available in 4 pole KS\ 


99-frame shaded pole. Permanent 


split capacitor ratings up through 


1/15 hp. Motors in 2-pole shaded 
pole ratings through 20-milli-hp and 
motors of variou 


universal series 


ratings soon available 


ele- 


wave 


with 


INFRA-RED HEATER 


ment operating in radiant 


length of 1.7 to 3 microns with peak 


of 2.2 microns—\V. J. Thermex Co.. 
Inc., Dept. HPAC, 533 Bergen St. 
Harrison, N. J. Element of “Add-A- 
Unit” heater mounted in_ reflector 


he using designed to be placed side 


by side. end to end. or around bends 
on simple angle iron frames. Special 
hollow centers are ilso 


units with 


available from manufacturer. 


PUMP IMPELLERS 
use with self-priming pumps 
Special Products Div.. Paci fi 
Voulded Products Co., Dept. HPAC, 
905 £. 59th St... Los Angeles 1. Fea- 


manufacturer include: 


develope d 


for 


tures cited by 


high tensile strength; resistance to 
oxidation, compression set, abrasion, 
tearing. Plastic construction allows 


handling of liquids from 40 to 175 | 
for 
120 


Available in sizes suitable pump- 


ing capacities from Lo to vpm. 
operating al speeds from 300 through 


OOO) rpm. 


PROTECTIVE COATINGS 


taining non-leafing type of aluminum 


con 


pigtne nt l nile d Laboratories. Ine a 
Dept. HPAC. 16801) Euclid Ave. 
Cleveland 12. Formula “162-G” con- 


tains a synthetic oil, non-leafine 
aluminum, asbestos fiber. and color 
pigments. Oil in coating is alkali 


resistant. Available in) red. brown. 
blue. green. gray. white. 
WATER CONDITION DETEC. 


TOR developed to indicate tendency 
lo cause intercrystal 
Bet: 


of boiler water 


line cracking Laboratories. 


Heating 


Inc.. Dept. HPAC, Gillingham and 
Worth Sts.. Philadelphia 24. “Em. 
brittlement Detector” consists — ol 
hlock 5 in. long. 316 in. wide, and 


21, in. thick with 3 in hole bored. 
through which boiler water circulates 
to keep unit at boiler temperature 
intercrystalline crack- 


test 


Conditions for 


artificially on 


iv reproduced 


spec linen, 


PLASTIC MASTIC manufactured 
from epoxy-polyamide chemical com- 
{dhesives, 
Kimball 


Recommended by 


Ine.. 
{ve.. 


manu 


Williamson 
HPAC, 8220 
Il. 


lor 


pound 
Dept. 

Skokie, 
industrial jobs 


facture! repair 


as repairing floors, walls, ceil 
tanks, 


sup- 


such 
ings. masonry. bricks. fixtures. 
kit 


pipes. and cracks. Repair 


plied in quart half-gal, 2 gal sizes: 
each kit contains can of white base 
and can of black hardener. At room 


temperature material hardens in 4 


hr: curing can be speeded by ap- 


plic ation of heat. 


PLASTIC HEAD 
heat treaters or oil emulsion treaters 

Tejas Plastics Materials Supply 
Co., Dept. HPAC, P.O. Box 11302. 
Fort Worth, Texas. New plastic in 


tor 


{VODI 


sulating head manufactured by Lone 
Star Plastics designed to give perma 
nent insulation and support to anode. 
molded on to give leadproof connet 
Designed 


victaulic type nipple. 


installation into 


Material 


rt inforced 


tion. for 
used 
in head is glass and fiber 


SCAFFOLDS with 3 “unit” 
construction—— Davis Scaffold Co. 
Dept. HPAC, Lannon, Wis, Seattold 


two end-frames 


piee te 


unit consisis ol and 
a one piece platform, Can be assem 


bled by 


according to 


min 
All 


models said to exceed LOO Ib per sq it 


one man in less than a 
ule. manulacturer, 
test rating. Three standard platform 
sizes available: 4 SH, 2, Z im. 

SH, 2h 2m X 4h 


unit platform heights adjustable to 


Single 


6 ft, 3 in. with provision for multiple 


stacking. ¢ 
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Sees That's right. 


It's the new 


en oOeP eee eee eee eee ee eee ee ee eeees Me Mutti-vent TRoFFER 


“You mean you get : The air diffuser 
: both air and light : is completely concealed 


from the same unit?” in the flush light fixture!’’ 


Seeeseseeceesesccooscseeeeee 8 e80000000000% 


: There’s more to the new ULTI-VENT TROFFER 


than meets the eye! 





It combines a great advance in gently diffused, SS 
draft-free air conditioning, with modern, highly efficient % \ 
lighting at a substantial savings in cost! tJ 


Complete concealment of the air diffuser within the 

handsome light fixture means freedom for the architect to 

design clean, uncluttered ceilings, greatly simplified | 
mechanical planning for the engineer and. 

for the contractor... faster, easier field installation 


Write for detailed literature and the name of th 


representative in your area 


multi-vent 


DIVISION OF 
THE PYLE-NATIONAL COMPANY 





1373 N. Kostner Avenue, Chicago 51, Illinois 


WHERE QUALITY IS TRADITIO? 


v Ww \ 


mm \ | 


CITIES OF THE UNITED STATES AND CANADA 





SALES AND ENGINEERING REPRESENTATIVES IN PRINCIPAL ¢ 
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RECENT TRADE 
Fo 
== | LITERATURE... 


MOOLSHADE sunscreen 

>» ALLOY VALVES—Bulletin “No. 
<== SS — 10” presents “Hastelloy” valves in 
(eo O <= — alloys B. C and D. Casting techniques 


° described. Uses for alloys in hvdro- 

now gives youa chloric acid. sulfurie acid. chlorine, 

TEN other corrosive environments — dis- 

WR cussed, Includes illustrations of valve 

designs: presents chemical composi- 

WARRANTY tion and mechanical properties. Al 

loy Steel Products Co.. Inc... Dept 

HPAC, 1322 W. Elizabeth Ave. 
Linden. N. J. 



































































































































































































































>» ALUMINUM TUBING—New 18 


page aluminum mill products bro 


Exclusive! The ultimate 


chure gives complete specifications 


in Sun-Shading protection... , for alloys. other forms of aluminum 
now assured in writing! : 


available from company. Publication 
includes discussion of advantages ol 
ae aluminum over other materials. alley 
Not in the history of solar screening itself has 
there been such protection. Now—with Koo t- 
SHapE SunScreen and Koo.Frame Extru- 
sions—you get a written Warranty of the ‘ available in foil, sheet and_ plate, 
quality materials and workmanship that gives this Warranty 
you Koo.SHape performance at its finest! is possible 


You get written assurance, for example, of Basis for this remarkable new Fabricating and finishing techniques 
defect-free KooLSHApE Screening. Designed Warranty is the unique fram- 
to intercept 89% of the sun's hot rays, preci- ing method you see above. ' 
sion screen construction is the “secret” of Note how the woven Koot- lated literature and movies available 
these Koo.tSHapeE advantages: mane Saves (5) te enemas from company provided. Reynolds 

’ i in an insulating vinyl spline 
* Unequalled heat-shading efficiency (B) ... then literally sus- Vetals Co.. Dept. HPAC, Box 2346, 
¢ Maximum air conditioning economy pended within the specially- 
* Dependable glare-shading protection designed KooLFrAME Extru- 


* Up to 83% clear outward visibility sions (C). In this way, the 
KOOLSHADE remains’ under 


You get written assurance, too, of top quality proper tension at all times... >» BOILER WATER TREATMENT 
Koo.Frame Extrusions. Designed specifically without bending or crimping. a 
for KooLSHApE, these heavy-duty aluminum 
frames give you these advantages: ep 

* Sleek, streamlined appearance technical “Santosite” for removing 

* Long, maintenance-free service oxvgen from boiler feed water. In 
Send today for full data on this remarkable addition to describing use in attack- 
new Warranty. See for yourself how today’s ing boiler corrosion. bulletin also 
Koo.SHADE protects your investment... as 
it guards your windows from glare. 


and temper designations. fatigue and 


shearing strengths. various alloys 


wire. rod and bar, tubing and pipe, 


extruded and structural — shapes. 


also presented, Bibliography to 


Richmond. Va. 


technical bulletin describes 


use of sodium sulfite. anhydrous 


describes action of oxygen in boilet 
corrosion. the principle of product's 


treatment and operating procedures 


aie HE _ Hi = Bw Vonsanto Chemical Co. Inorganic 


Chemicals Div... Dept. HPAC, 800 


REFLECTAL CORPORATION, A subsidiary of Borg-Warner Corp. \. Lindbergh Bh d.. MM. Louis 06. 


200 S. Michigan Ave., Dept. K-54 Chicago 4, Ill. 
0 oe Without cost or obligation, please send items checked at left. = 
>» BUILDING INSULATION—New 


() Free KoolShade a : ——— 
sample Company_—____ aa ; : eee : 
tion about company’s building insula- 
Address__ 


C) Full Warranty ~— ; _ tions, including: standard glass fiber 
details i : —_— — _Zone__State 


« 
‘ 


} page brochure contains informa- 





building insulation faced with kraft 
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Stop worrying! 
You know you've 
never felt better 
in your life! 


Guess | ought 
: to see the 
doctor about 
that... 














Don’t be your own worst enemy! If you notice one of cancer’s danger signals in 
yourself, don’t talk yourself into thinking it’s nothing to worry about. See your 
doctor. Only he can tell. To learn the seven danger signals and to find out how to 
guard yourself against cancer, call our nearest office or just write to ‘‘Cancer,” 
in care of your local post office. 


AMERICAN CANCER SOCIETY 
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BASE BOARD OVAL 








“BASE-VECTOR’® TYPE FB CABINET 


QUALITY PRODUCTS 
SINCE 1917 


STANDARD 
ROUND 


RUGGED HEAVY 


means proven efficiency, durability, 
practical quiet operation 


The big difference in fin type heating units does not lie in ef- 
ficiency alone, but in the heavy steel constructed units which 
hold the heat longer and are economical in fuel consumption. 


Convectors made of steel give performance unequalled by light thin 
metals; take more abuse and withstand the severest handling on the 
job and subject to no loss of efficiency caused by mutilated fins. 
Pioneers in the field of convector radiation, GOVERNALE BROS. Inc., 
have been manufacturing steel convector radiators for over a quarter 
of a century. 

Engineers and builders have come to expect the finest quality con- 
vectors from GOVERNALE. 

On your next heating job consult your local distributor or write, wire 
or telephone GOVERNALE for literature. 


5518 AVENUE ‘‘N’’ BROOKLYN 34, N. Y. 
‘ Established 1917 


Exclusive territories open to Authorized Distributors. Write for detailed information. 


Heating. 


RECENT TRADE LITERATURE 


Continued 





paper: foil-faced insulation; foil-en- 
closed insulation; pouring wool in- 
sulation: blowing wool insulation; 
perimeter insulation. Also contains 
information and sketches illustrating 
areas in home which should be in- 
sulated. Owens-Corning Fiberglas 
Corp... Dept. HPAC, National Bank 
Bldz.. Toledo 1. Ohio. 


>» COMBUSTION INDICATOR 
“Bulletin 802” available for refer- 
ence to fuel savings through = in 
creased combustion efficiency. Con 
tains schematic diagrams of installa 
tions. various relay circuits. Describes 
combustion — indicator. 
outlines new operating techniques 
incorporated into photoelectric unit. 
Ess Instrument Co., Dept. HPAC, 9% 
S. Washington fve.. Bergenfield. 


V. J. 


>» COMPRESSED AIR FILTERS 
Bulletin “R-35” covers uses, opera 
tion, design features of prefilters for 
compressed air and gas systems. Data 
sheet is illustrated; also has table 
siving dimensions for entire line. 
Desomati« Products. Ine.. Dept. 
HPAC, 1109 HW. Broad St. Falls 
Church. Va 


> CONTROLLED VOLUMI 
PUMPS—New. 4 page. illustrated 
bulletin covers companys line of 
controlled volume “miniPumps” for 
metering chemicals in minute vol 
umes against pressures. Pumps said 
to meter as little as 3 ml per hr with 
accuracy of 2 percent. Bulletin 
“1257-17 contains complete specifica- 
tions on laboratory. industrial. chro 
matographic designs of pumps. Mil- 
ton Roy Co., Dept. HPAC, 1300 # 
Vermaid Lane, Philadelphia 18. 


>» CONV ERTORS— “Catalog 200-A~ 
f1Ves complete information on manu 
facturers line of steam convertors. 
Features. installation data given in 
text. pictures: specifications. dimen 


sions and capacities presented i 
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VIBRATION & NOISE CONTROL NEWS 





FROM THE APPLICATION ENGINEERING DEPARTMENT OF THE KORFUND COMPANY, INC. 





Spring Isolators Permit Roof Mounting of 530 Ton Refrigeration 
Rentable Space in D.C. Office Building 


Machine... Increase 





Department Store Gets Noise- 
Free Sales Area By Spring 
Mounting Penthouse Fan 


In planning the Lit Bros. Department 
Store, Camden, N. J., Thalheimer & 
Weitz, Philadelphia architects and engi- 
neers, wanted to be sure that vibration 
and noise from penthouse fans would not 
disturb patrons in the sales areas below. 
Also, the fan’s mounting system had to 
provide maximum protection of the 
building structure. 

Together with the Carrier Corp., sup- 
pliers of the air conditioning equip- 
ment, they decided on Korfund steel 
spring mountings to handle the impor- 
tant job of vibration and noise control. 

Working closely with the architects 
and the air conditioning contractor, 
Korfund engineers mounted the fan to- 
gether with its structural steel base on 
special Korfund Type UP isolators, in 
order to provide all the static deflection 
needed to stop the transmission of low 
frequency disturbance. The isolators 
themselves were cemented to Elasto- 
Rib sound insulation pads, eliminating 
all anchor bolts. The result is air-con- 
ditioned — and noise-free — comfort for 
Lit Brother’s patrons, even in the area 
directly below the fan. 





Westinghouse #155 SV-10 fan and its 200 hp, 1500 
pound motor at the Lit Bros. Department store, Cam- 
den, N. J. Korfund spring mounts permitted installa- 
tion of this fan and a smaller one in machinery pent- 
house directly over a scales area, prevented vibration 
transmission. 


FOR MORE DATA OR SPECIFIC 
RECOMMENDATIONS WRITE TO 
KORFUND FOR BULLETIN #66 
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Korfund steel spring isolators were 
called upon to perform a critical job 
of vibration and noise control in the 
Cafritz Building, Washington, D. C.* 
The “drive-in” office building features 
basement parking, requires roof top 
mounting of all equipment in order to 
get maximum rental space in the park- 
ing area. Yet noise or vibration trans- 
mission from the equipment to the of- 
fices below could not be tolerated. 

Potential source of trouble was the 
530 ton centrifugal refrigeration ma- 
chine, key unit in the building’s air con- 
ditioning system. It was apparent that 
extreme isolation efficiency was needed 
to prevent annoying vibration from 
penetrating the upper stories and also 
to protect the building structure. 

When Korfund engineers were called 
in they recommended soft, resilient 
mounting, similar to that used success- 
fully by Korfund in hundreds of thou- 
sands of other tough installations of all 
types. Following their recommendation, 
8 performance-guaranteed Type U V 
Steel Spring Vibro-Isolators were used 
to float the machine, completely elim- 
inating vibration and noise transmis- 
sion at a cost of only $1500. 


The effective isolating characteris- 
tics engineered into Korfund vibra- 
tion and noise control units give 
them wide application for all roof- 
top and other critical installations. 


Circled is one of the 8 Korfund Vibro-!solators used 
to ‘‘float’’ office building refrigeration machine. 
*Architect 

Consulting Engineer 
Builder 

Mechanical Contractors 


LeRoy 1. Weiner 
William Brown 

Cafritz Construction Co, 
Mehring & Hanson Co 








Noise Free Heating-Cooling System 8 Stories Up 


Photograph shows a boiler, part of the 
complete Korfund-mounted heating and 
air conditioning system, being installed 
on the roof of the 8-story 1500 Massa- 
chusetts Ave.* apartments, Wash., D. C. 

The installation, which includes boil- 
efs, pumps, compressors and fans, has 
been in operation over 6 years. Vibra- 
tion and noise isolation is so complete 
that tenants on the floor below are un- 
aware of the existence of the equipment 
immediately over their suites. Cost? 
Only about $5,000 on a mechanical 
equipment contract of approximately 
$1,000,000! 

The efficiency of Korfund units for 
isolating noise and vibration did not 
come about by accident. It’s the result 
of more than half-century of experience 
in vibration and noise control. To learn 


how this experience can work for you 
just drop a line to Korfund or call the 
Korfund representative in your area. 


CS 


*Architect 
Consulting Engineers 
Builder 


F. Waliace Dixon 
Karsunky, Weller & Gooch 
Ring Engineering Co. 


aig KOR FU Lad D COMPANY ING. 


48-01F 32nd Place -« 


Long Island City 1, New York 





VIBRATION * SHOCK * NOISE / CONTROL AND MEASUREMENT 
Specialists for over half a century 
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HYDRO 


PACKS 

A 20% 
GAS 
SAVING 
HERE «_ 


Here's where *, 
MuitiTemp reduces 
gas costs by 20%. 
Return header 

has independent, 
differentially set 
aquastats that trigger 
each boiler, modulate input, 

and eliminate short cycling waste. 


‘ New 











Now even the big jobs requiring up 
to 3,600,000 BTU/hr input can 
enjoy the convenience and cleanli- 
ness of gas heat. A Hydrotherm 
MultiTemp system achieves true 
input modulation, brings gas con- 
sumption down and, being composed 
of multiple units, insures against 
service interruptions. 

A MultiTemp battery of Hydro- 
















one 4 
1soow FULL BONLER CaPACiTY 
l REQUIRED ON 8 DAYS This graph shows the year-round load for a 
endian 80% SOLER Capacity ye eg 1,500,000 BTU/hr hydronic plant in Bergen P 
> REQUIRED ON 24 DAYS REQUIRED County, N. J., where degree days average 5600 f 
a ne OW 65 DAYS to 6000. Heat was required for 293 days, but 
~ full capacity was needed for only 3% of 
= 20% BOER that time 
Ss son a: ae veviat Note how a single 1,500,000 BTU/hr boiler 
= REQUIRED ON 47 DAYS would have short cycled for 89% of the heat- P 
300 pada ing season at a great loss in efficiency. Note Z 
also how the MultiTemp battery of five 300,000 
BTU/hr boilers modulated its input to meet the 
so 100 150 200 250 300 heating demand of the moment. 
NO OF HEATING DAYS 
| ee, ee ee en LEMONT A RAN 


© Input Ratings from 360,000 to 3,600,000 BTU/hr 


100 Ibs. ASME Working Pressure 


Boilers Shipped Pre-Wired and Assembled 


« 

. 

@ Units Pass Thru 2'6” Doors 
@ Ideal for Volume Hot Water 


Write today for MultiTemp Catalog 


DROTHERM & 


ULTI TEMP SYSTEMS 
Make Gas Heat Competitive on “BIG JOBS” 


therm boilers is hooked up with a 
separate aquastat for each boiler 
in the common return header. With 
each aquastat set for a different 
temperature, the boilers are fired 
or cut off independently. When the 
demand is small, only one boiler op- 
erates...when it is great or when 
the system is making a cold start, 
the complete heating plant is fired. 





— ; : warned 
J a 7 7 
; . eS 





DEPT. 13-AC NORTHVALE, NEW JERSEY 
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tables Ellicott Fabricators, Ine.. 
Dept. HPAC, Clare and Kolman Sts.. 


Baltimore 30. 


{1/R HEATERS 
bulletin “EN 5900” 


spec iheations for 


>» DIRECT FIRED 


Single page 


contains sample 


duty, direct fired. forced air 


Illustrated 


heavy 


heaters bulletin contains 
quick reference data on complete line 
of heaters ranging in capacities from 
100,000 to 2 million Btu per hr out- 
put. Reznor Mfg. Co., Dept. HPAC, 


51 Union St.. Mercer 8. Pa. 


» ELECTRIC 
Illustrated 


HAMMER 
leatlet 


self-contained 


DRILI 


describes com 
electro- 
and self 
Leaf 


let vives complete dese riptions, data. 


pany s new 


magnetic electric hammers 


rotating electric hammer drills 
specifications for hammers. hammet 
drills designed for fast cutting, chip 
ping, drilling of concrete, masonry 
Illustrations picture — applications 
Syntron Co., Dept. HPAC, 161 Lex 
ington Ave.. Homer City. Pa 


» EXPANSION JOINTS 


Construc 


sizes, uses of rubber. neoprene 
and plastic lined expansion joints ex 
plained in bulletin “AD-137." Publi 
cation describes characteristics, lim 
itations of seven styles of expansion 
flexible Garlock 
Packing Co., Dept. HPAC, 433 Main 


St... Palmyra. N.Y 


joints. couplings. 


>» FLEXIBLE COUPLING 


cation sheet covers companys new 


Spec ifi- 


“Series 400° pin rubber cushioned 


bushing, giving specifications and 


ratings. Four sizes accommodate 114. 
134, 214 and 28, in. maximum 
bores. 


{jax Flexible Coupling Co.. 
Inc., Dept. HPAC, Westfield, N.Y. 


>» FLOW RATE TRANSMITTER 
New 12 page bulletin “No. 170” de 


scribes design features of manufac 


turer's motion position transmittet 


Brochure is’ illustrated throughout 


with photos, diagrams, drawings 
Unit capacities given in tabular form 


Brooks Rotameter Co.. Dept. HPAC, 
P. O. Box 432, Lansdale, Pa. 


OTHER FAMOUS HYDROTHERM PRODUCTS: HydroTherm + HydroVector + HydroChiller - HydroFin 
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HELP US KEEP THE 
THINGS WORTH KEEPING 


Nobody has to tell you why 
you want peace. You see it in 
your child’s eyes and hear it in 
her laughter. 





But just wanting peace won’t 
keep it. You need to back your 
wanting with money. Peace 
costs money. 

Money for strength to keep 
the peace. Money for science 
and education to help make 
peace lasting. And money saved 
by individuals to help keep our 
economy strong. 

Your Savings Bonds, as a 
direct investment in your coun- 
try, make you a Partner in 
strengthening America’s Peace 
Power. 

The chart below shows how 
the bonds you buy will earn 
money for you. But the most 
important thing they earn is 
peace. 

Think it over. Are you buy- 
ing as many as you might? 


HOW YOU CAN REACH YOUR SAVINGS GOAL 
WITH SERIES E SAVINGS BONDS 
(injust 8 years, 11 months) 











wut at] $2500 | $5,000 $10,000 
wenn) $4.15 | $9.50 | $1875 





HELP STRENGTHEN AMERICAS PEACE POWER 


BUY U.S. SAVINGS BONDS 


<\8'"@ 
¥ HC 
. . . . +s ak al @ $ 
The U.S. Government does not pay for this advertising. The Treasury Department thanks : 4 
The Advertising Council and this magazine for their patriotic donation. ——_—e 

ic ot 
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RECENT TRADE LITERATURE 





>» GASKETS—Bulletin “AD-104" de- 
tails design, construction, utility. out- 
lines particular features of metal 
easkets. Publication lists  variou 
types available for special applica- 
tious. “Guardian” gaskets consist of 
spirally wound = strips of V-shaped 
pre-formed stainless or zine coated 
carbon steel alternated with layers of 
asbestos or plastic. Garlock Packing 
Co. Dept. HPAC, (34 Main St.. 
Palmyra. N.Y. 





>» HOT WATER CONVERTORS 

Bulletin “No SC-159° — describe 
company s “Type SU” convertors for 
heating radiation water with steam 
Bulletin contains rating charts for 
most commonly required temperature 
rises through wide range of steam 
pressures. Ratings given for heating 
radiation, radiant panels. snow melt 
ing. Bell & Gossett Co... Dept. HP AC 
6200 N. Austin Ave. Morton Grove 


Lil. 


UNI-CRES | 
PIPE COVERING } 


a new, economical, low temperature insulation 





bp INDUSTRIAL NOZZLES New 


Uni-Crest, pipe covering, is an excellent EAP EE Se EY San 

low temperature insulating material, and plete line of industrial spray nozzh 
is inexpensive to install and maintain. Publication contains 32 pages of list 
Uni-Crest’s low thermal conductivity ings, data on all types of nozzles for 
industrial spraying applic ations, Cat 


(K factor), plus its high resistance to 
aloe is illustrated. Hem. Steinen My 


ater ¢ rater vapor—are some of its 
water and water vapor—are s a., indaaad Nesske Bin. Gens 


prime qualities. It will not rot, mildew, HPAC. 43 Bruen St. Newark 5. N. J 
or support fungus growth. 

Extremely lightweight, with a smooth, » INSTRUMENTS AND VALVES 
tough white surface, Uni-Crest is non- ee a oe 
dusting, non-flaking, and easily cut and ture from company’s industrial and 
handled on the job. And Uni-Crest is valve division, Complete alphabetical 

subject-company index of | instru 


inexpensive, too. 
7 . . entatio agazine articles also 
For the address of the office nearest en ae en — 


ae —_ ; cluded in 24 page bulletin. Winn 
you, plus additional information about 


pgs ; : apolis Honeywell Regulator Ge. in 
Uni-Crest pipe covering and an actual dustrial Div.. Dept. HPAC, Wayn 
sample, please write to the address below. and Windrim Aves... Philadé Iphia 1] 


>» VWOTOR CONTROLS— Illustrated. 


condensed catalog “No. LI” intended 
UN I-GRES DIVISION UNITED CORK COMPANIES, joyide reference for manula 
Since 1907 


turers complete line of motor con 


UNITED's 


trols and accessories. Illustrated with 


UNI-CREST Central Avenue, Kearny, ne serecy product ple tures. wiring diagrams. 


fxg nent . . 
alt) a) Ppo.vstTyY 
dimensional drawings. catalog also 





BRANCH OFFICES OR APPROVED DISTRIBUTORS IN ALL KEY CITIES rives complete size, weight and rat 
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large or small...always specify BARRY for 
your air moving requirements! 


Ready for shipment (below) 
are several BARRY 60” im- 
peller diameter centrifugal 
fans—each capable of moving 
over 100,000 cfm. 





ee 


act 


Samet Ae 


SS AAO CE OE AE. SELENE ACE LE BE Rh BE 


— 
ma vas 


~oa 


NORT HERN -PACI Fic 


REI” Fay 


BARRY 


CENTRIFUGAL FANS 


Whether your specifications call for centrifugal fans with an impeller diameter as 
large as 90”, or as small as 6” . . . there’s a BARRY blower that can meet your needs 
exactly! Regardless of size or capacity, every BARRY unit is precision engineered, 
expertly balanced, and carefully tested and inspected before shipment. Fans are 
available in all classes from I through IV — and you'll get fast delivery on every 
order! When you need centrifugal fan equipment with proven efficiency and de- 
pendability — always specify BARRY! 











A BARRY centrifugal fan with 
a 6” impeller diameter takes 
little space, moves up to 500 
cfm of air quietly and effi- 
ciently. 











member of air moving and 
conditioning association inc. 


7 ‘BARRY BLOWER CO. 


3100 CALIFORNIA ST. N. E., MINNEAPOLIS 18, MINN 
Senet” 


FC VENTILATING FANS « INDUCED DRAFT FANS « STEEL PLATE FANS « FAN WHEELS AND SCROLLS + BBC VENTILATION FANS « FORCED DRAFT FANS « FUME EXHAUST FANS 
e UTILITY EXHAUSTERS « BELTED VENTILATING SETS e MATERIAL HANDLING FANS « MEDIUM PRESSURE BLOWERS « SPECIAL APPLICATIONS 
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ings information. Arrow-Hart & 

Hegeman Electric Co., Dept. HPAC, 

og weed ceag Merry 103 Hawthorn St., Hartford 6, Conn. 
V >» NON-RETURN VALVE—Single 


acting. non-return valve described in 
8 page bulletin “S-2-B.” Valve 


opens automatically when _ boiler 


new 


pressure equals header pressure; 
closes automatically when pressure 
decreases. Bulletin contains detailed 
drawings of elbow. globe and angle 


hedy styles and three yoke styles; 
View of Vilter compres- 
sors that provide the re 
frigeration for the air 
conditioning system 


also lists complete dimension tables, 


gives sample specification. Golden- 





{nderson Valve Specialty Co.. Dept. 
HPAC, 1210 Ridge Ave., Pittshurgh 


> 
>, 


>» VUCLEAR REACTOR PUMPS 
New illustrated bulletin, “Pumps for 
Nuclear Reactor Systems.” describes 
Comfortably Cool in a Warm Sunny Clime wotk done on critical limited-leskage 
pumps developed for atomic-fueled 
submarines. with suction conditions 
Comfortably cool year ’round .. . inside, that is, at Doctors Motel, of 1200 psi at 550 F. Other develop- 


St. Petersburg, Florida. Dependable Vilter air conditioning is the 
answer. 


There are 100 motel units at Doctors Motel and all are Vilter 
air conditioned. The system has a total capacity of 100 tons and is 
designed to keep the rooms at 78° F. and 50°; relative humidity for test facilities. other nuclear pump- 
when outside temperature is 100° F. and humidity 90°). 


ments include pumps for atomic 
powered steam generating — plants, 


pumps for research reactors, pumps 


ing applications. Peerless Pump Div.. 
This motel was opened to the public in December, 1956. From Food Machinery and Chemical Corp.. 

that time to the present not a single adjustment has been re- : 230 WA 95 | 

quired on the air conditioning system. It is functioning per- Dept. HPAC, 230 W. Avenue 25, Los 

fectly and hasn’t required any service work... a cost-saving Ingeles 31. 

installation. The owners are delighted with the performance of the 

Vilter system. 


» ORSAT GAS ANALYZERS 


Vilter equipment installed at Doctors Motel includes two six- 
New 12 page illustrated brochure de- 


cylinder VMC Refrigerant-12 compressors; one shell and tube 


condenser, liquid receiver, water chiller and 100-ton heat exchanger. scribes Orsat method of measuring 
Correct system layout, well-engineered equipment, careful fabri- gases. Complete information and 
cation, and floor testing of Vilter equipment pays off in efficient specifications on all models in com 


operation, long life and minimum maintenance. Why not call in 


Vilter for your refrigeration and air conditioning requirements. pany’s line of Orsat gas analyzers in- 


cluded. Hays Corp.. Dept. HPAC, 
800 E. Eighth St.. Michigan City 14, 
Ind. 


Sold by Vilter Distributor, O'Dower Engineering Company, Kansas City 6, Mo. 
Architects: Kivett, Myers & McCallum, Kansas City, Mo. 
Mechanical Engineer: W. L. Cassell, Kansas City, Mo. 


>» PACKAGED BOILERS—New 16 
Write for this helpful bulletin to: r page bulletin shows recent industrial 


The Vilter M f i . . F-81 : : 66 
pistes uae ~ installations of companys Drum 


Milwaukee 7, Wisconsin ae Modulatic Water Tube Boiler.” Story 
of each installation given in series of 


Bulletin 820 | Vane photographs showing how heating 


® ewitasiadl ; problems were solved by single and , 
multiple boilers, high and low pres- 

REFRIGERATION and AIR CONDITIONING sure systems. Vapor Heating Corp.. 

Dept. HPAC, 80 E. Jackson Blvd. 


Chicago 4. 





THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 
Air Units @ Ammonia & Freon Compressors @ Booster Compressors @ Baudelot Coolers @ Water & Brine Coolers @ Blast 
Freezers @ Evaporative & Shell & Tube Condensers @ Pipe Coils » Valves & Fittings « Pakice & Polarflake Ice Machines 
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Here Experience Counts 





Sure, sometimes luck helps out a fisherman 

... but-in the long run it is experience that 

“pays off. And it is experience that pays off 

ee , ~swhen it comes to solving power=drive 

= eee = ss problems for appliance and equipment 

ene. ~ manufacturers . .. the kind of experience 
Emerson - Electric offers. you. A em 


ed 


Remember -. 


* * Emerson- Electric . cata ~engi- 
ed motors to suit your specific needs. 
@ Emeré6n- Electrie..has «more. than 100 
engifieers. for on-the- “spot service for you. 
3 
£2 » “F Emerson- Eleetric bas more. ‘than’ G5 years’ 4... 
“experience i in ees motor - “drivé-problems <*> 


» we ee: 
| vn . 7" 
; ‘3 < To get the kind of experi 


\ ence that counts, call, wire 
or write Dept. M-372 ¢ 


¥ day. The Emerson Electric 


EMERSON-ELECTRIC of St.Louis - Since 1890 [inna 


e 


7A 
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ee 4 th 2 
Hidden values in >» PIPE LINE NOISE CONTRO! 
Nil t+) 9 Bulletin describes how “Quiet-Flex” 









rubber pipe connections used to con- 


trol water line noises. isolate equip- 
'¢ F N T Ro PAC PU M PS ment vibration, reduce water ham- 
7” mer, simplify alignment problems. 

provide long term top performance cman ua — ng “o 


Vountings, Inc., Dept. HPAC, 98-15 
50th Ave. Corona 68. N.Y. 







TYPE BP 
CLOSE 
COUPLED 


\ 


>» PLASTIC PLUG VALVE—New 4 


page chemical resistance data sheet 





lists alphabetically the chemical resist- 
ance of plastic and synthetic rubber 
materials of construction for manufac 
turers gate valves to 256 corrosive 
fluids with corresponding tempera- 
ture and concentration data. Valves 
available in sizes 14 through 2 in, 
Vanton Pump & Equipment Corp 

& ~—S Div. of Cooper Alloy Corp. Dept 
~ HPAC, 201 Sweetland Ave.. Hillside 


sy 


CAPACITIES TO 450 GPM HEADS TO 140 FT. 
> PUMPS—Bulletin “B-1300" — de- 
ZZ Prockag wtf CI~ scribes line of pumps capable of han- 
5 dling water, other non-abrasive liq- 


AIR CONDITIONING a e CIRCULATING SERVICES uids in quantities lo 10,000 gpm 
GENERAL SERVICES “Type A™ pump characteristics pet 


mit pumping against heads to 400 ft 


Quality is that often “HIDDEN” but ever present characteristic and handling. with modification, liq 
in AURORA pumps that provides long-term top performance. It uids of temperatures to 300 F. Bul 
is the sum of design features, experienced material selection, and letin has cutaway sectional views. 
craftsmanship. cross section drawings. complete di 


mensional, performance data and 


STAINLESS STEEL SEALS for maximum corrosion resistance . . . 
straight-shaft impeller mounting provides positive impeller-to-shaft 
lock... STAINLESS STEEL MOTOR ’'SHAPT . . . positive drive 
on seal... CAST BRONZE IMPELLER is carefully balanced to 


sample specifications. Peerless Pump 
Div.. Food Machinery and Chemical 
Corp.. Dept. HPAC, 301 W. Avenue 


insure MAXIMUM SMOOTHNESS AND QUIETNESS . . . ae, Res Angers St. 

vertical discharge provides for SELF-VENTING ... LOW NPSH. 

These “hidden” values make the difference in building complete » PTC PIPE, VALVES—“horoseal” 

satisfaction and customer acceptance. line of polyvinyl chloride piping, fit 
lines, valves covering both normal 

You may also select from a complete line of close-coupled horizontal and high impact material i. ah. 

or vertical mounted pumps and flexible-coupled pedestal mounted iect of catalog “No. 10050-A.” Cata- 

pumps engineered to your specific requirements. log lists complete — specifications. 


WRITE FOR BULLETIN 119 PKG-A Po ae yee oe 
includes application data, Material 
said to retain impact strength, cor- 

AURORA PUMP DIVISION rosion resistance over wide tempera 

THE NEW YORK AIR BRAKE COMPANY N ture range. B. F. Goodrich Industrial 

' Products Co. Plastic Products Div.. 

Dept. HPAC, Marietta, Ohio. 





650 LOUCKS ° AURORA, ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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o Bigger 


Fuel Cost Lowered, Sickness Absenteeism Reduced... 
In 1955, when architects Beatty and | With Radiant Acoustical Ceiling 


Berlenbach recommended a Burgess- 
Manning Radiant Acoustical Ceiling 





for the proposed West Middle Island ' 
Elementary School of Middle Island, ' 
N. Y., the Board of Education of the " , 


Union Free School District was frankly 
sceptical. Only after making an inspec- 
tion tour of a number of installations 
and hearing the enthusiastic reports of 
wwners and occupants, were they con- 
vinced that such a ceiling could be 
feasible and practical. 

In due time the West Middle Island 
Elementary School was completed, with 
its Burgess-Manning Radiant Acousti- 
cal Ceiling installed. 








Radiant Acoustical Ceiling Basically Simple In Design 














Considering the triple function per- 3. Acoustic-Thermal 
formed by the Burgess-Manning Ra- Insulation Blanket 
diant Acoustical Ceiling, its construc- The non-combusti 
tion is amazingly simple and compact, ble sound-absorbing 
and is easily erected. It consists of only blanket, with the re 
4 major parts. quired noise reduc 
‘ tion coefficient, is 
1. Suspension Grid laid on top of the 
The suspension grid of 114” channels on suspension grid 
4 ft. centers is not unusual i > 
2. Water Circulating 
Coil 4. Snap-On Panels 
The grid type coil is Heavy gauge per 
made from pre-fab forated aluminum oo. 
The results—the following excerpts ricated headers to panels of the proper 
from a letter by Donald H. Fingar, which 14" laterals thermal conductiv 
School Board President, written after a are welded he ys a ie Prag yn / 
» > or ec i ‘ 
year of operation, will tell the story: ous type coil can be 
f oF i t used where condi circulating coil 
“The system has been efficient, fast, Gone snoie it desir 
and flexible of control with no uncom- Ge, 55 anes Tee 
; the suspension grid 
fortable areas. Our fuel consumption 
has been substantially less per cubic 
volume than neighboring schools with 
“modern” radiant convectors. — Our 
kindergarten conducts games and rest This isometric drawing shows all 
periods on the floor, a concrete slab, og S 4 parts assembled —a relatively 
with no apparent discomfort. Our inci- ; < » simple construction that replaces 


the conventional radiators, or hot 
air ducts used for convectional 
= type heating, and that permits re 


dence of lost time due to colds and other 
respiratory troubles has been consider- 


ably less since moving from a building Sn ~~ duction in size of air handling 
with radiant convectors to our present ’ equipment such as blowers, fans 
Burgess- Manning installation. S os coils, filters, ete 
. . . . “s ~~ 
We believe this to be the ultimate in SN 


These and other economies permit installation of Burgess 
Manning Radiant Acoustical Ceiling at a cost equal or lower 

Our thanks to Mr. Fingar, — any ad- than would be paid for various combinations of convection 
ditional comment would be superfluous heating and air cooling, plus a suspended acoustical ceiling 


heating and acoustical comfort —" 














Write for descriptive SEE OUR CATALOG 


Burgess-Manning Catalog 
No. 138-2H 


BURGESS-MANNING COMPANY 
Architectural Products Division 


5970 Northwest Highway, Chicago 31, Ill 


IN SWEETS 
ARCHITECTURAL 
Fue —— 





\ 


On waite fom CorF 
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1— Two Stage Turbine Pumps 
2— Boiler Feed Units 
3, 4, & 5— Condensate Units 


more and more 
heating engineers 


specify ROTH 


To the engineer, the name ROTH means a 
full and two stage, high 
and low pressure pumps: pack- 
feed and packaged con 


densate return units 





selection of one 
condensate 
aged hoiler units 


all designed to meet 


the most exacting specifications and built 
to we maximum life ind performance 

( omple te easy-to-« hoose selection data 
saves time and error in writing specifications 


jobbers find 
tnat it pays to 
handle ROTH 


Wholesalers find that it pays to handle a 
nationally recognized quality like ROTH 

the 
writing into their specifications 


HERE'S 
WHY! 





name that more and more engineers are 
It will pay 
you to investigate the sales and service op- 
portunities offered by this AAA-1 company. 


Send for FREE trade catalog 


be ready to answer 
your ocal contractors’ ques 
trons ROTH equipment and 
prices Find out about ROTH 
sales policy and factory assist 
ance Catalog gives complete 


easy-to-fin election and price 
data on ROTH power plant 
pumps and equipment Extra 


copies available for jobber dis 
tribution.) Your registered copy 
will be kept up-to-date by an 
automatic catalog mailing sys 
tem. Copies also available to 
contractors and engineers 


ROY E. ROTH COMPANY 


TURBINE PUMP DIVISION 
2452 Fourth Avenue 
Rock Island, Illinois 
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>» REGISTERS, GRILLES 
60 


“Auer 


Engineering File” is page bro- 


chure containing detailed engineer- 


ing data on registers, grilles for heat- 


ing, air conditioning, combination 
heating-cooling. File includes engi- 
neering information, performance 
data. tables. selection charts. sizing 
data. dimensional drawings suitable 
for submittal and rough-in calcula- 
tions. Cross-reference table of com- 
mercial registers. grilles showing 
style numbers, descriptions of all 
known manufacturer's lines also in- 
cluded. fuer Register Co.. Dept. 


HPAC. 6600 Clement lve.. Cleveland 


0. 


Bulletin “No. 


purpose, in- 


» ROTARY PUMPS 
15 


o covers general 


dustrial. internal gear rotary pumps. 


Discussion of operation, construc: 
tion of pumps included. together with 
complete list of applications. capac 
ities. rpm tables. Complete dimension 
table with diagrams appears on back 


page. Deming Co.. Dept. HPAC, 14 
letna St.. Salem. Ohio. 


>» ROTARY PUMP Bulletin “No. 
1550” gives details on new line of 
heavy duty internal gear rotary 


pumps. with capacity ranges to 1000 
gpm. Typical application data, speci- 


fications, operation and construction 


features ineluded. Installation dia- 
gram also provided. Deming Co.. 
Dept HP AC 14 Aetna St., Salem. 
Ohio. 

>» SINGLE PHASE MOTORS—Bul- 


letin “No. 470-B” presents new, ex 
panded line of company’s integral hp 
single phase motors available in rat 
ings 34 to 20 hp. Tabulated ratings, 
dimensions, weights given in publica- 


tion. Robbins & Myers. Inc... Motor 


Din Dept. HP At 1345 Lagonda 
fie Springfield Ohio. 

>» SOUND INSTRUMENTS New 
circular gives full details on sound 


level meter, sound analyzer, other in- 
Publication is illustrated. 
HM. H. Seott. Ine... Sound Instrument 
Div., Dept. HPAC, V1) Powdermill 


Rd... Maynard, Mass. 


struments, 


Heating, 





Here’s something you’ve 


never seen before! 


“CANT-CLOG” 
SPRAY NOZZLE 


Cuts maintenance costs 
on air washers, cooling towers 


and spray equipment 


Proved in more than three years of serv- 
ice as standard equipment on Carrier air 
washers. this revolutionary new centrif- 
ugal type spray nozzle is now available as 
a replacement on all makes of spray 
equipment as caps only or complete 


nozzles. 


It’s self-cleaning. It installs in seconds. 
It’s low in cost. And since the orifice is 
formed in a flexible Buna-N rubber dome, 
erosion normally caused by restricting 
particles is eliminated. You get longer 
nozzle life. less down-time and better 
equipment performance. 

For ratings and complete information 
on this money-saving new development, 
write Carrier Corporation, Syracuse, N.Y. 


* Patent Pending 
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IMPROVED 30 MODEL, 1,000 THRU 
POWER 


sPeep Baal 





WITH THE 30,000 CFM, H- AND V-SERIES 
OTATION AID COA 
YTAI iarilie 

Model ll Uinl rink UU 


M O L ig ARE MODULAR CONSTRUCTED 


AALERIC. FER 
as § ‘ Z ‘sae 


HAVE INSIDE MOTOR MOUNTING 








HORIZONTAL MODEL 


THE BEST OF PROVED-BEST 
FEATURES ‘N SOME NEW ONES, 
TOO: SECTIONALIZED CONSTRUCTION 
FULL ACCESS TO ALL EXPOSED AREAS 
FRAME, STRUCTURAL STEEL ANGLES, 
WELDED FOR RIGIDITY. FAN SECTION 
Drills through hard reinforced concrete MAY BE FIELD-ROTATED. FANS, 
FORWARD CURVE, DIDW, CAST IRON 
CENTER HUB. EXTRA DEEP COIL 
The extra power gives longer bit life. SECTION CAN ACCOMMODATE 
10-ROW COILS. DRAIN CONNECTIONS 
BOTH ENDS. INSULATED DRAIN PAN 
INDEPENDENT OF UNIT. SELF- 








where production jobs make you money. 


3 H.P. Single Phase 110/220V. Electric Motor Max. Hole Size 6” 
5 H.P. 3 Phase 220/440V. Electric Motor Max. Hole Size 8” 





FREE CATALOG ALIGNING, LIFETIME LUBRICATED 
ON REQUEST . BEARINGS. HIGH, LOW VELOCITY 

SALES RENTALS FILTERS. SEND FOR TIME-SAVER “FAN 
LS LEASE PURCHASES PERFORMANCE CURVES" 








Write, Wire or Phone 


DRILLING MACHINES, INC. 


drayer-hanson 


3301 MEDFORD STREET 
LOS ANGELES 63, CALIFORNIA 


1100 20th St., N. W., Washington, D. C. 
Metropolitan 8-6811 





CABLE: CLICON! LOS ANGELES 
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GeO MOLT 


for Heating and Cooling 


... The Greater - 





Heat-Transfer, . Individual 
Fin Tubing 
Extended - Square Fin, 
Surface Tubing we aceay sod 
Coil 


% known for performance since 1915 








a Fin, 

* Tubes & Coils rye 

* Individual finned tubing in Tubing iJ 
standard sizes, square or 
round fins of any height or ,* 
spacing ’ 

* Straight lengths, U-bends, % \* 
continuous return-bend; (7% > 
special shapes - 

* Single pass, header-to- Mic Unit Heater Coil 
header = 

* Simple to install S Continous Strip Fin, 

@) All-Aluminum 


Free design assistance 





Cooling Coil 





¢ Write for catalog 
@ 
- 
“to transfer heat. THE GeO MANUFACTURING CO. ° 
5 g i} can't be beat’ 139 Winchester Avenue New Haven 8, Conn G 
1420 Ridgeway Street Jackson, Miss e 


FUEL OIL 
HEATERS 


WATER HEATERS 
and COOLERS 





With Bolting Flange 


THIS 
NAMEPLATE — 
IS YOUR | 
GUARANTEE |) FUNCTION: Installed in bulk storage tanks to prewarm viscous 


OF liquids (fuel oil, tar, road oil, molasses, lubricating oil or as- 


QUALITY | CONSTRUCTION: Heads available in either cast iron or steel. 
if 
f 





phalt) that have been exposed to low temperatures. 


Tubes of heavy gauge steel. Tube sheets and baffles of steel. 


HEATIN EDIUM: Ste 
Heat Exchangers EATING MEDIUM: Steam or hot water. 





t SPECIAL FEATURES: Economical to operate . . . only the liquid 
Condensate Coolers | that is being withdrawn is heated. Special baffling assures 
Heating Elements |} greater efficiency. Can be bolted directly to nozzle. Special 
| | swing valve, as optional equipment, permits closing off the shell 
Converters of suction heaters to enable removal of heads without emptying 
tank. t illustrated). 
Tank Heaters | ank. (not illustrated) 
/ For further details send for your copy of Bulletin =743. 
Tankless 4 Dept. *°D 
Water Heaters | | 
5 - 


Instantaneous 


Water Heaters 
f 














Heating. 
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>» STAINLESS VALVES—Bulletin 

“No. 3° describes line of “Alloyco” 
150 and 300 |b fully jacketed stain- 
less steel valves designed for fluids 
dificult to move at room tempera- 
tures. All valves integrally cast’ in 
wide range of corrosive resistant al- 
loys. Alloy Steel Products Co.. Ine.. 
Dept. HPAC, 1322 W. Elizabeth 
fve.. Linden, N. J. 


>» STEAM GENERATORS— Recently 
issued 20 page catalog “SB 60” cov- 
ers manufacturer's complete line of 
steam generators and allied equip- 
ment. Cross section views of all major 
products provided to show design. 
construction. Erie City Iron Works, 
Dept. HPAC, 1450 East Ave.. Frie. 
Pa. 


» TEMPERATURE CONVERSION 
TABLES Compact chart provides 
temperature-millivolt) conversion — ta 
bles for thermocouples. Chart said to 
make possible conversion of Fahren 
heit or Centigrade temperatures. in 
5 dee increments. to millivolt: values 
for eight different thermocouple cali- 
brations in matter of seconds. Thermo 
Electric Co.. Ine... Dept. HPAC, Sad- 
dle Brook. N. J. 


pPTHERMOMETER WELLS 

“Thermowell Material Guide™ offered 
to aid in selection of proper thermo 
well material for 325. different 
measuring applications. Recommen- 
dations include one or more materials 
for each application, take into con 
sideration factors such as tempera- 
ture. contamination. electrolysis. cata- 
lytic reaction. solution concentration. 
other variables. Thermo Electric Co.. 
Dept. HPAC. Saddle Brook. N. J. 


7 TIME SWITCHES — Brochure. de- 
scribes how time switches can be in- 
corporated into any type of heating 
system to make them automatic. 
Drawings showing wiring details are 
included. together with specific recom- 
mendations of type of switch to be 


used for application. /nternational 
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GRACIOUS 
LIVING CALLS FOR 


THERMAL 


When the Plaza Hotel in Houston planned 


to modernize its air conditioning system, Ther- 
mal multi-zone units were chosen to assure the 
year-around comfort of the Hotel’s transient and 


permanent guests. 


The Thermal line of quality equipment is 
famous for long life and efficient operation— 
which means it can be specified with confidence 
to deliver years of satisfaction. Thermal Engi- 
neering equipment includes central plant air 
conditioners, multi-zone air conditioners, cooling 
and heating coils, sprayed coil units, heating 


and ventilating units and air cooled condensers. 


Detailed catalog available. 


H. E. Bovay, ir. Consulting Engineers 
axter Const. Co. General Contractors 
a S Co 


B 
M , Mech. Contr. 
MeM Equipment Co. 


Thermal Sales Rep. 


Agents in principal cities. 


Quality Products Since 1945 


THERMAL ENGINEERING 
CORPORATION 


2605 W. DALLAS ° P. O. BOX 13254 
HOUSTON 19, TEXAS 
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NEW GAGES 
NEW IDEAS 


INSTRUMENT MANUAL 


Need a meter for direct reading of both air velocity and 
static pressure? An inexpensive gage that tells home- 
owners when to change air filters? A complete, accurate 
combustion test kit, or a manometer that rolls up to fit 
compactly in your tool box? You'll find these and many 
more money-saving ideas described in this free Dwyer 
manual. It’s packed full of valuable information about 
Dwyer’s complete line of instruments 


@ Magnehelic Gages velocity, resis- 
tance, draft, static and gas pressure 


@ Inclined Tube Gages draft, veloc- 


ity, slight pressure variations 


@ Air Filter Gages models for every 


installation 


@ Hook Gages a true low pressure 


calibration standard 


@ Air Velocity Meters direct reading 


of air velocity and static pressure 
© Flowmeters .. flow measurement of ga 
@ Wind Speed Indicators 


@ Slack-Tube Manometers . roll-up 
types 


@ Flex-Tube Manometers 


well types 
@ Inclined-Verticol Manometers 


@ Combustion Test Kit for CO» con 


tent, draft, temperature, smoke 








@ Pitot Tubes inch-graduvated, stain 


less steel 
@ Pressure-Actuated Switches 


@ Special Instruments, Designs 


Send for your free copy today 


ae Poh A a ce odo B 


P.O. BOX 373-H ° MICHIGAN CITY, INDIANA 











Outstanding 
Accuracy 


PALMER 


Dial Thermometer 


FULL 3%" 
DIAL FACE 


Check these functional features 


* Direct-drive Bourdon Coil with 
a filled system for longer 
lasting accuracy 


Stem can be placed at any desired 
angle and case can be rotated 
to most readable position. 


External calibration for zero setting. 
Unaffected by stem alignment. 
Accurate to one <cale division 

No sticking at any temperature. 


Non-corrosive case. 





THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 


260 
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Register Co.., Dept. HPAC, 2624 
Washington Blvd. Chicago 12. 


> | -BELT DRIVES—New 44 page 
bulletin ““A-695” describes new line 
of V-belt drives. Ulustrated with 


photos and engineering drawings, bul- 
letin explains construction features of 
new “Dyna-V™ sheaves and V-belts. 
Dodge Mfg. ¢ Orp.. Dept. HPAC, 500 
S. Union St., Mishawaka, Ind. 


>» | ALV ES—lIllustrated, new 20 
page bulletin “E-165" — discusses 
valves for general services. Types. 


typical services, construction, operat 


ing features are covered. Includes 
drawings. photos cutaways. Everlast 


ing J alve Co Dept HP {( 19 Fisk 
St.. Jersey City 5. N. J 


>» | BRATION CONTROL Data on 
control of noise and vibration trans 
mission from air conditioning equip 
ment through proper mounting ts oul 
lined in new bulletin, “Vibration Con 
trol for Air Conditioning.” Includes 
illustrated vibration mounting selec 


tion guide cross-indexed according to 


4 equipment and its location 
Vibration Mountings, [Tn Dept 
HPAC, 98-15 50th Ave 
"3 


Ly pe 


( oronda 08 


>» EATER TREATMENT—“Hi-Sep” 
dialysis system described in’ bulletin 
“WC-121." Bulletin 
operation, applic ations. advantages of 


“Hi Sep 


covers design. 


Dialyzer.” Comprehensive 
engineering drawings illustrate con 
struction and operation. Graver Wa 
ter Conditioning Co.. Dept HPAC, 
216 W. Ath St... New York 11 


» ZONE CONTROLS—New bro 
chure covers ““Weather-Meter” sys 
tem of zone temperature regulation 
Operation, design of completely auto- 
matic system discussed in text, pre- 
sented in drawings. Table of specifica- 
tions also included. National Con- 
trols, Ine.. Dept. HPAC, 15 Brook 


Sf. Vewton 58. Vass. ot 


Heating. 








SAVE TIME— 
SAVE MONEY 


with these dependable 


INSULATION 
HANGERS 





GEMCO 
Spindle Hangers and 
W-A Self-Locking Washers 


Ideal for insulation work, 
Gemco Spindle Hangers | 
are easily and quickly 
installed with positive i 
adhesion to concrete, 
brick or metal. W-A 4 
Self-Locking Washers 


presse d over spindles 





with minimum effort 
and lock insulation se- 


curely in place 


GEMCO Pronged Hangers 
() a Designed espec ially for 


| supporting Various types 
of block insulation 
Easily applied for posi- 
tive adhesion. Prongs 
(available in various 
lengths from 1716” to 678”) bend over 
to hold insulation firmly in place 


TUFF-WELD Nylon Hangers 


Two-piece hangers with P 
bases of tough, mold nylon i] 
and spindles of metal. 
Made especially for i} 
smooth surfaces 

Spindles snapped into ( COM ) 


bases as needed; reduces 
inventory, storage space freight costs 
W-A Self-locking washers hold insu- 


lation securely in place 


TUFF-BOND Quik-Set Adhesive (for 
smooth or slightly irregular surfaces) 
and General Purpose Adhesive (for 
rougher surfaces) assure permanent 
adhesion of hangers when used as 
directed. Write or wire for details 
and specifications. 


GOODLOE E. MOORE 


INCORPORATED 
DANVILLE 28, ILLINOIS 
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laddin 


AIR HANDLING EQUIPMENT 


wm CEatigagal 


ROOF VENTILATORS 


@ CERTIFIED RATINGS 
© ALUMINUM HOUSED 
@ ATTRACTIVE DESIGN 
@ WEATHERPROOF 
, @ QUIET OPERATION 


ee 


a. 


ALADDIN Type “S” Roof Ventilators feature an attrac- 
tive Spun Aluminum Housing of low contour. 
Designed especially for those installations which 
require a small powered exhaust unit. The Type 
“S” Roof Ventilator is ideally suited for schools, 
hospitals and similar type buildings. 

‘Seldom requiring maintenance, these units are 
furnished with unusually quiet, fan cooled 
motors with outstanding lubricating systems, 
assuring long, continuous service under severe 
conditions of dust and dirt 


Write for complete data 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 
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MERCOID EM 
LOW PRESSURE 
CONTROL 


APPROVED 


GAS PRESSURE CONTROL 


FOR 


External adjustment 


Visible calibrated dial 


CAN BE USED THREE DIFFERENT WAYS 


For operation as a 


POSITIVE PRESSURE CONTROL 
NEGATIVE PRESSURE (VACUUM) CONTROL 





DIFFERENTIAL PRESSURE 
(POSITIVE OR NEGATIVE PRESSURES) 


This control employs a diaphragm which actuates a mechanism 
for opening or closing a mercury switch. The diaphragm sepa- 
rates two pressure chambers, one of which may be used for 
positive pressure; the other for negative (vacuum) operation or 
both chambers may be used to provide operation due to a differ- 


ence in pressures between them. 





OPERATING RANGE: 1.0" to 30.0" (H20) 
MAXIMUM PRESSURE: 20 Psig 


FIXED DIFFERENTIAL (SENSITIVITY) 
When operating point is set at 
LOW MEDIUM HIGH 
0.6" 0.8” 1.0” 











TYPES AVAILABLE 


FULLY AUTOMATIC OPERATION: sp-st circuit opens on increase of 
pressure, vacuum or differential pressure; or sp-st circuit to open 
on decrease, (Available sp-dt or dp-st.) 


SEMI-AUTOMATIC OPERATION (With Manual Reset): Available to 


operate automatically on decrease or increase. 


FOR FURTHER DETAILS WRITE FOR BULLETIN PG 








THE MERCOID CORPORATION 


4211 BELMONT AVE., CHICAGO 41, ILL. 
NEW YORK OFFICE: 205 EAST 42nd ST. 
PHILADELPHIA OFFICE: 3137 N. BROAD ST. 











More than 100 International-LaMont 


HIGH TEMPERATURE WATER GENERATORS 


} 


(Total hourly capacity over two and one-half Billion Btu) © 


All of these users saved 15-18% in installation costs alone over 
comparable high pressure steam systems — and they are continuing 
to save 13-20% in operating costs and 50-60% in maintenance costs. These 


same savings can be yours. 
INDUSTRIAL & COMMERCIAL 
Douglas Aircraft Corp. 
Continental Can Co. 
Union Carbide Nuclear Co. 
Behr-Manning Co. 
Johnson & Johnson 
American Airlines Inc. 
Bethlehem Steel Co. 
New York International Airport 
Ohio National Life Insurance Co. 
Trans-Canada Air Lines 
Bethlehem Pacific Coast Steel Co. 
International Min. & Chem. Corp. 
HOSPITALS 
N. E. Florida Mental Hospital, Fla, 
The Children's Hospital, Ohio 
Bronx State Hospital, N. Y. 
Loring AFB Hospital, Me. 


THE 


810 Spruce St. 





INTERNATIONAL 
BOILER WORKS CO. 


SCHOOLS & UNIVERSITIES 
Rutgers University, N. J. 
Hilltop Elem. School, Ohio 
American River Jr. College, Cal. 
Madeira High School, Ohio 
Brigham Young University, Utah 
Indian Hill Elem. School, Ohio 
Holy Apostles School, Wisc. 
Maple Park Elem. School, Ohio 
Everett High School, Mich. 
Avondale Elem. School, Ohio 
Utica Jr. High School, Mich. 
Whitewater High School, Wisc. 
College of Great Falls, Mont. 
The Colorado College, Colo. 
St. Joseph Seminary, La. 


Plus 21 U. S. Air Force and Navy Bases. 


or write for Bulletins 700 and 1000 today. 


i Get full details from your INTERNATIONAL DISTRICT REPRESENTATIVE 
BOILER BUILDERS SINCE 1886 


Stee! Firebox Heating & Power Boilers 
Low & High Pressure Water Tube 
Package Boilers © international- 
LaMont Forced Recirculation Gen- 
erators © ASME Code Pressure 
Vessels & Welded Products. 


East Stroudsburg, Pa. 
Manufactured in Canada by Canadian Vickers, Ltd., Montreal, P. Q. 





ti 


GET TROUBLE-FREE CONDENSING AND 
GREAT POWER AND LABOR SAVINGS 


NIAGARA AEROPASS CONDENSERS 
give you trouble-free, automatic refrigera- 
tion at the least spread between head-pres- 
sure and suction pressure. You gain a great 
power saving. You also get removal of super- 
heat before condensing, condensing at sub- 
cooled temperature and a refrigerant fully 
purged of oil. Out-door air takes up heat of 
condensation through evaporation of the 
least amount of water; low temperature con- 


densing means freedom from scaling and 
loss of capacity. Niagara sectional design 
offers you lower costs for more compact 
equipment, easier to keep up. You get al- 


ways full capacity, ‘‘new plant” efficiency 
and continuous savings such as 95% of con- 
densing water cost that add to your profit. 
Managers who know their costs buy Niagara 
Aeropass Condensers. 

Write for Bulletin 131 


NIAGARA BLOWER COMPANY 
Dept. HP-5, 405 Lexington Ave., New York 17, N.Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 


Heating. 


WHO'S WHAT... 





(New personnel, promotions) 


>» WARLEY CO.—Leon T. Mart, 
elected chairman of board of direc- 
tors: Joseph A. Cameron. Jr.. elected 
president; Maynard A. Patton, 


president and eastern regional sales 


vice 
director. 


» GRISCOM-RUSSELL CO—Keo- 


neth B. Ris. chief executive officer. 
>» STANFORD RESEARCH INSTI- 
TUTE—E. 


Weldon B. Gibson, vice president. 


Finley Carter, president; 


>» METALS & CONTROLS CORP. 
Edward O. 


president. 


Vetter, executive vice 


> We. H. NICHOLSON AND CO 
J. Milton Scattergood, financial vice 


president and director. 


>» CUSTIN-BACON MFG. CO.—F. 
W. Muller, vice president and gen- 


eral sales manager. 


» JAS. P. MARSH CORP. 


E. Barnett. vice president for sales. 


Robert 


>» }ORK DIV. of BORC-WARNER 
CORP. 


of operations : 


Emil Peslar, vice president 
David A. 


works manager of Grantley Works. 


S« hrom, 


>» AMSTAN SUPPLY, DIV. of 
4MERICAN-ST ANDARD—C. _ Gil- 
vice president, field 


more Ruston. 


operations. 


>» ANSUL CHEMICAL CO.—Jay H. 
Jarret, sales vice president; Richard 
W. Drebus. 
and administrative services: Edward 
A. Beacham. 


tion sales department. 


director of marketing 


manager of refrigera- 


> RANCO. INC. R. R. Forrester, 
5r., president of FH ILCOLATOR CO.. 


appointed to board of directors. 


>» MINNEAPOLIS-HONEY- 
WELL REGULATOR CO—F¥red 
Maytag, II, president of the May- 


tag Co.. elected to board of directors. 
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DO YOU FIND YOUR 
PUMP PROBLEM HERE? 


Water Supply : Booster Service 
Air Conditioning Cooling Towers 
Refrigeration ; Water Treatment 
Cooling Towers Water Circulation 
Sump Pumping, Etc. : Brine Service, Etc. 


Hot Water Circulation Hot and Cold Liquids 
Ice Water or Brine : Refrigerants 

Clear Water : Boiler Feed 

Boilers : Cooling Towers 
Booster Service, Etc. 


Then You'll Find Your 
Best Answer Here— 


‘A F-M Pomona Water-Lubricated Turbine Pumps 
| 





Easily installed, easy to adjust for 
varying field conditions. Available with 
wide choice of drivers. 


F-M Split-Case 
Centrifugal Pumps 
Capacities, 
pressures and 
sizes for any 
requirements. 

. “ Single-stage or 
Designer: j multistage. 


Maria Bergson Associates 


GTAIPLNE 


Distinctive SLOT TYPE Dyfusers a é a 


FM Westco Peripheral Pumps 
Look around . . . you'll see STRIPLINE by AGITAIR Capacities to 200 gpm. Pressures to 
j ite 900 ft. Sizes 114" through 214’. 
renee RE. SHER contin ™ Horizontal single-stage or multistage. 


the best features of both slots and efficient air Develops high pressure at normal 


, operating speeds. 
diffusers to provide equalized air flow throughout »\« 0 F ei iaiiaiities 


its entire length. Seentiend Games 
; : : ; Capacities to 900 gpm, 
Slender, inconspicuous, practical and versatile TE ™ Pressures to 525 ft 


Sizes *4". through 5”. 


... STRIPLINE slot diffusers can be located in walls, voy “| a9 Single-stage or 








: : multistage. 
ceilings, coves, moulds, window reveals, stools... ~~ ‘ 
FREE! Expert Engineering Help at Your Service 


Be sure of low-cost, foolproof pumping installations that 
match your exact requirements...call in your Fairbanks- 
Morse Sales Engineer. Take advantage of his broad 
technical background and expert knowledge of pumps for 


——— \e—» : 
pormworonk Ati AiR) air conditioning, plumbing and heating. ¢ all him today, 


or write Fairbanks, Morse & Co., 600 So. Michigan Ave., 


high velocity units e punkah louvers Chicago 5, Lllinois. 
air diffusers e filters e exhausters 


yes anywhere to suit interior design. 


Write for Complete Stripline Catalog 








See Sweet's Product Design Catalog File 


Sold exclusively by represe for: : 
for complete F-M Pump Line. 


AIR DEVICES INC. 
185 MADISON AVENUE, NEW YORK 16, WN. Y. &) FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





PUMPS « SCALES « DIESEL LOCOMOTIVES AND ENGINES « ELECTRICAL MACHINERY 
RAIL CARS « HOME WATER SERVICE EQUIPMENT « MAGNETOS 
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WHO'S WHAT 


Continued 
» AMERICAN MACHINE 4ND 
WETALS, INC.—I. Newton Becker. 


execulive vice president, elected to 


Pp L A oy 4 I cs company’s board of directors. 


MOISTURE >» WARREN PUMPS, INC.—Earl ©. 


Hughes. president of BAY STATE 


{BRASIVE PRODUCTS CO. and ® 
FLIMINATOR David M. MelIntosh. Jr.. executive CAPILLARY 


vice president of CHAPMAN Air Washers 
BLADES VALVE MFG. CO., elected to com- ae 
pany 's board of directors. 


for >» BUFFALO FORGE CO—John H. 
Gregory, executive vice president of 

« the CANADIAN BLOWER & 
industrial FORGE CO.. LTD.. and CANADA 
PUMPS, LTD. subsidiaries. named 


+ ®,°e 
Air-Conditioning to the board of directors of the par- 


ent company. 








are 
> 4IR FILTER INSTITUTE—E. F. 


Burow, president; E. F. Snyder, first 
CORROSIVE vice president; W. B. Watterson, sec- 


ond vice president: Arthur Nutting. 


RESISTANT | 


SOPLASCO Plastic Moisture p> FIKING AIR PRODUCTS DIV... 
Eliminator Blades solve the prob- NATIONAL-U. S. RADIATOR 
lem of corrosion! Blade replacement CORP.—John _ Thibo. 
is unnecessary for reasons of cor- 
rosive degradation. Greater effi- 
ciency is guaranteed due to the 
outstanding physical and chemical ) , Y fe AT ' 

resistance of SOPLASCO Plastic » oe ERS carte onheige _— 
Blades. Insist on SOPLASCO Blades Fred J. Knight, planning manager; 
in your specifications and when T. J. Smith. specialty sales manager. 
your ordinary blades need replacing 


advertising 


manager; supervisor of sales. 


>» KEASBEY & MATTISON CO. 


Royal Mattison, Jr.. manager of 


; power and controls group in the en- 
gineering department: Lee Z. Wil- | 
| kins. sales service manager; Michel | 
F Gochtovtt, design manager; George PRODUCTS 
as J. Goll, government representative: 
‘ys 


Daniel Shoemaker, assistant to gen- For Air Conditioning 


eral sales manager of sales division: Write for catalog 
For further information write, Walter M. Deckman. general sales 
wire, or phone SOPLASCO manager of industrial products divi- To — 


AIR PRODUCTS DEPT. 


sion: Frank Q. Chambers, New York AIR & REFRIGERATION 
Souwutherxz district manager. 
Fiasticsa Co. CORPORATION 


>» CARRIER CORP.—F rank FE. Pur- 439 MADISON AVENUE 
408 Pendleton St. cell, sales manager of packaged NEW YORK 22, N. Y. 
Columbia, Ss. C. equipment for the unitary equipment 


ie oa ®TRADEMARK REG. 
division. 
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Bulletin 


OSMH 
MULTI-STAGE 
Bulletin 382 

| 


| 
HLM 


CENTRIFUGAL 
Bulletin 350 








JR. 
RDM : REDI-RETURN 
END SUCTION Bulletin 425 


Bulletin 300 
‘ TesTep ey mee 


TRIPLEX 
Bulletin 
295 


TYPE V TURBINE 
Bulletin 450 


EVERY INDIVIDUAL PUMP 
BUILT BY AMERICAN-MARSH 
IS TESTED IN OPERATION! 


You can be sure your pump is right for the job 
when you buy from American-Marsh! For now 

as always—every individual pump we build is 
tested in operation before shipment. Further, an 
individual written record is made of each cen- 
trifugal pump test and kept on permanent file. 


Every specific performance, capacity and head test 
required must be fulfilled—and pump checked for 


mechanical perfection—before it passes inspection. 


For you, these tests assure outstanding perform- 
ance and long, trouble-free service. For us, they 
assure your continued confidence in American- 
Marsh Pumps. 


Call your A-M Representative or ... 
WRITE FOR SPECIFIC BULLETINS ASOVE. 


AMERICAN -MARSH PUMPS 





BATTLE CREEK 


"Pumps ond Pumps only Since 1873 - Representatives in all principal cities 

CENTRIFUGAL, TURBINE, STEAM AND POWER PUMPS FOR 
' PROCESSING, AIR CONDITIONING, BOILER FEED, TESTING, ETC. 
H { 


MICHIGAN 
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--.In storage 
of solvents 


PETROMETER INDICATORS SOLVE 
INVENTORY & SAFETY PROBLEMS 


Gotham Ink & Color Company, Long Island City, N. Y. 
found the answer to its solvent storage and handling prob- 
lems in an underground tank system equipped with Petro 
meter remote reading Liquid Level Indicators and Petro- 
meter Safety Cleanout Valves 

rhe solvents, toluol, ethyl acetate, petroleum spirits, etc 
were formerly supplied in 55 gallon drums, which re- 
quired expansive storage space and considerable handling 
Today all solvents are stored underground. The Petro- 
meter Indicator on each tank provides visual, up-to-the- 
minute record of tank contents. The Safety Cleanout 
Valve permits safe, vapor-tight access to the tank bottom 
for removal of water and sludge or for emptying the tank 
for a change of solvent. 

The entire system has been approved by Underwriters 
Laboratory, Factory Mutual and the 

New York Board of Standards and 

Appeals. 


For information on Petromete: 
Indicators and Control Systems 
write for Bulletin 6004A 


PETROMETER 


ele) ite) PF Nile), | 
43-22 TENTH ST. LONG ISLAND CITY 1, N. Y. 





ENTERPRISE Burners give Merrimack College 
Top Performance with 
Truly Full-Automatic Heating 


— a’ 
* 


Two Enterprise Model K-3 Burners at Merrimack College, North Andover, 
Mass., burning No. 6 oil and rated at 46,000 sq. ft. steam output. 


Users, Engineers, Contractors—all agree: 
“Everyone Benefits When It’s an Enterprise” 


Modern building plans call for the 
latest in oil burning equipment — 
for economy, efficiency, and con- 
tinuous operation with minimum 
supervision and maintenance. 
That’s why Enterprise Full- 
Automatic Burners, with exclusive 
P. D. Metering Pump and com- 
plete automatic controls, were 
selected for the 42,500 sq. ft. steam 
E. D. R. firebox boilers in Merri- 
mack College’s new power plant. 
Burning No. 6 fuel at 103 gph 


maximum, these burners heat two 
buildings of a million cubic feet, 
and have the capacity also to heat 
two new buildings of equal size 
when completed. 

Whatever the heavy duty com- 
mercial or industrial application, 
look to Enterprise for the finest in 
a complete range of oil and com- 
bination oil and gas burners from 
4 to 200 gph. Complete informa- 
tion and illustrated specification 
sheets available on request. 


e Architect: John Hefferman 
e Design Engineers: Reardon & Turner 
e Builder: Beresford Construction Co. 
e Heating & Piping Contractors: M.J. Flaherty Co. 
e Installed by: Enterprise Oil Burner Sales Co., Boston 


The Choice of Heating Experts 


ENTERPRISE 


DEPENDABLE BURNERS 


ENTERPRISE ENGINE & MACHINERY CO. * 18TH AND FLORIDA STS., SAN FRANCISCO, CALIFORNIA 
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» DRAYER-HANSON, DIV. of NA 
TIONAL-U. S. RADIATOR CORP. 

William Keichline. assistant to gen 
eral manager; Irvin Secord. sales 
manager for air conditioning and re- 


frigeration produc ts. 


> WALWORTH CO. 


manager of 


John 


manufacturing. 


Alico, 


>» LINDE CO.. DIV. of 
CARBIDE CORP. 


Jackson, staff engineer, presented the 


UNION 


Clarence EF. 


Adams Lecture at the 40th annua! 
show of the 
WELDING SOCIETY. 


meeting and welding 


{WERICAN 


>» DETROIT CONTROLS DIV. of 
{WERICAN-STANDARD-—John  R. 
Warnock, general manager of mar- 
keting: Louis Szerecsen and Don L. 


Lewis. headquarters specialists in 


sales department. 


>» JOSEPH T. RYERSON & 
INC.—John A. 
manager of Dallas plant: Melvin B. 


SON, 
Houston. general 


Monson. general manager of com- 
pany's plant at Los Angeles; Charles 
S. Hegel. general manager of Mil- 
waukee plant: H. Daniel Robb. na- 
tional product manager for stainless 
steel: Edward J. 


sume duties as national product man- 


Richardson. to as- 


ager for alloy steel in addition to tub- 
ing and cold bars: Edward Z. Byers, 


manager of general order depart- 
ment; Joseph A. Moran. sales man- 
ager of Boston plant: Arthur B. 


Burke and Napier B. Caldwell. dis- 


trict sales managers for Boston plant. 


IN THE TERRITORIES... 


(Recent sales appointments) 


>» CHICAGO NIPPLE MFG. CO. 
Jack Ross. Baltimore and Boston rep- 


resentative. 


» SPENCER DIV... METAL & CON- 
TROLS CORP.—Robert G. Metzger, 


field engineer in western Michigan. 
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Write for new 
Bulletin! 


MEETS REQUIREMENTS OF 
A.S.M.E. UNFIRED PRESSURE 
VESSEL CODE 


SIMPLE TO INSTALL 
REQUIRES NO MAINTENANCE 


THOUSANDS IN SERVICE 


CENTRIFUGAL BLOWDOWN 
SEPARATOR 


SOLVES BOILER BLOWDOWN DISPOSAL PROBLEMS 


Here is the safe, economical way to handle boiler blowdown . . . at 
atmospheric pressure. Steam flash is instantaneously cleared through 
the large top vent pipe. Water and sludge fall by gravity through 
bottom drain. No objectionable noise. Install where convenient, 
inside or out—even on boiler room roof. One Wilson Separator can 
handle two or more boilers in battery, if desired. Special models 
with flanged or butt welding connections available. 








NEW 2%’ AFTERCOOLER 
FOR HOT LIQUIDS 


Effectively reduces temperature of blow- 
down before entering sewer. Easy to install. 
Requires no special connections. 

















6 North Michigan Avenue 





TYPE ECIV 


low floor 


p.s.i 


EAGAN EAGLE 
For steam heating 
loads up to 8000 sq 
ft. at 20 p.s.i. Does ® * rs 


not require pit even 
though return lines 


foot above the floor the complete line of 


Condensate Return Pumps 


EAGAN HOT POT — Vertical submerged ‘ 
type pump with cast iron receiver. Motor Eagan offers a full line of Conden- 
and pump above receiver safe from flooding 
Single and duplex construction. Models for | sate Return Pumps, and also manu- 
loads up to 15,000 sq. ft. at 20 p.s.i 


factures Fuel Oil Pump and Heater 


Vertical pump and receiver Sets, Proportioning Pumps, Turbine 


for installations where return lines are be- 


levels. Single or duplex units. | Pumps and Centrifugal Pumps. 


Models up to 10,000 sq. ft. capacity at 60 


WALTER H. EAGAN CO., INC. 


Pump Specialists Since 1920 


TYPE EC 


Straight line ar 
rangement requiring 
less floor space than 
necessary for competi- © Gentiomen: 
tive makes. Both : Send me complete information on the EAGAN 
pumps accessible for : Line of Condensate Pumps 
maintenance purposes : 
Single and duplex 
models designed for 
2000 to 100,000 sq. ft : 
discharging against : ADDRESS 
pressures of from 10 s 
to 200 p.s.i. : city ZONE STATE 


2336 Fairmount Ave., Dept. HPAC, Philo. 30, Pa. 


COMPANY 


NAME 


Heating, Piping & Air Conditioning, 


May 


1959 967 

















UVERPRESOURE 


Type 1511 Safety 
Valve. Cast iron 
body. Maximum 


- capacity f tu- 
CONSOLIDATED raked nem. Geom 
142” through 6”. 


SAFETY VALVES Pressures to 250 


psi. Temperatures 


GIVE POSITIVE to 450°F 
PROTECTION 





Make certain steam, air and gas pressures are held within safe 
limits on your heating, piping, and air conditioning projects. 
Consolidated Safety Valves automatically relieve overpressures 
in everything from package-type boilers and large steam gen- 
erators to air tanks and other unfired pressure vessels. A 2100- 
pound design boiler is used to test and set these valves—to 
guarantee capacities and assure the best protection. Typical 
plus values of Consolidated Safety Valves are exemplified in 
the Type IS11: 

Compactness saves space and headroom; permits the use 

of smaller, more economical discharge piping. 

Lower Cost per pound of steam discharged because maxi- 

mum capacity is designed into minimum flange size. Fewer 

or smaller safety valves can be used on a boiler. 

Better Alignment through double-guided adjusting ring 

and disc guide assures easier, more uniform blowdown 

adjustment and control, and finer operation. 

Positive Tightness is created because the seat is machine- 

lapped to optical flatness. 
On large or small installations, spring-loaded Consolidated 
Safety Valves give positive protection to personnel and facili- 
ties. Whatever the working pressures and temperatures of your 
heating, piping and air conditioning projects, choose Consoli- 
dated. Precision-made with few working parts, they are tough, 
long-life safety valves that rarely require maintenance. Write 
for Catalog 700A. 


Type 1415 Safety 
Valve. Cast steel 
body. High capac- 
ity for saturated 
and superheated 
steam. Sizes: ¥2’ 
through 6”. Pres- 
sures to 900 psi 
Temperatures to 


B 900°F 


Type 1551 Safety 
Valve. Bronze body 
For steam, air, gas 
Sizes: %” through 
3”. Pressures to 
300 psi. Tempera- 
tures to 450°F 















ASME Standard « ASME Tested « National Board Certified 
CONSOLIDATED SAFETY VALVES 

A product of 

MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division . Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAXWELL 





Sz 





TRADE MARK 
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p» SURFACE COMBUSTION CORP. Paul M. Hem, 
district manager for Great Lakes region of company’s 


air conditioning and drying division. 


» ACME INDUSTRIES, {NC.—H. J. Rust, Jr.. man- 
ager of new branch office in San Francisco; A. L. 
Mudica, sales engineer in new San Francisco branch, 
serving Washington, Oregon, Colorado, Nevada, Ari- 
zona, Utah, Idaho, New Mexico, Montana and Califor- 
nia; G. G. Partch, sales engineer for the Peoria, IIl., 


and southeastern lowa territory. 


>» OHIO BRASS COW—Manufacturers’ agents and 
their territories: Ralph F. and Ashton D. Shoop, east- 
ern halves of Connecticut and Massachusetts. all of 
Rhode Island, New Hampshire and Maine; Oliphant 
Commercial Corp., Oakland. Calif., northern Califor- 


nia and parts of Nevada. 


+ JENN-AIR PRODUCTS CO., INC.—New represent- 
atives and their territories: O. M. Jones Co., Johnson 
City, Tenn., eastern Tennessee; R. E. Gardner Co., 
Nashville. Tenn., central Tennessee; Walter C. Strick- 


land Co., Atlanta, state of Georgia. 


» BARRY BLOWER CO.—New manufacturers rep 
resentatives include: E. K. Strohan. Inc.. New Orleans; 
Robert K. Stronach, Syracuse. N. Y.; Air Epuipment 
Distributors, Milwaukee; R. H. Spangler and Co., Ine., 
Memphis: Ralph B. Johnson & Co.. Houston: Honolulu 
Electrical Products Co.. Honolulu. 


« ORR & SEMBOW ER. INC.—M. T. Gossett Co.. Inc.. 
Nashville sales and service representative in Tennessee 


northern Mississippi and northeastern Arkansas. 


>» AMERICAN INSTRL WENT CO.—Ernest Sturm, 
sales representative for Missouri and southern Illinois, 
with offices at 8768 Del Vista Dr.. St. Louis. 


>» DUNHAM-BUSH, INC.—New sales representatives 
and their territories: Irvon E. Corwin, Peoria area; 
Harry F. Tuezynski. Syracuse territory: George F. 
McCain, Houston area; Robert T. Mitchell, southern 
New Jersey: Robert J. Bowen, Jr.. Los Angeles; Wat 
ren Chrisinger, representative for Noel and Associates 
Columbus: Fred Wenson sales engineer, Detroit; 


Harry Smith. Buffalo: Thomas Cantlin. Pittsburgh. 


» BLACK & DECKER MFG. CO.—Walter Trapp, 
New York branch service manager; Dan EK. Calabrese, 
assistant branch service manager of company’s new 
Manhattan service branch at 227 Varick St... New 
York. 
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>» GRABLER MFG. CO.—Armin J. Hascher. manager 


of Cincinnati branch. 


>» DRAYER-HANSON, DIV. of NATIONAL-U. 8S. 
RADIATOR CORP.—New sales agents include: Air- 
trol Supply. Inc.. Corpus Christi. Texas; Rasco, Ince., 
Philadelphia; Sun Supply Co.. Las Vegas: Sweiger- 
Davidson, Chicago: Temperature Supply Co., Billings, 
Mont., James O. Carter, Lynfield Center, Mass. 


>» 4. O. SMITH CORP.--J. A. Snyder, manager of 
product service branch of new southeast office at 754 
Miami Circle. N. E.. Atlanta, Ga.; F. K. Toney, Atlanta 
district sales manager for PERMAGLAS DIV .; O. E. 
Reedy. Atlanta district sales manager of SM/TH-ERIE 
DIV.: J. P. Thomas. Atlanta welding products sales 


representative. 


>» TACO HEATERS, INC, 


Illinois representative. 


Kendall Fiske. northern 


> VIKING AIR PRODUCTS DIV... NATIONAL-U. S. 
RADIATOR CORP.—Donald L. LeBlane. district sales 


manager for New England territory. 


>» COOLERATOR DIV... McGRAW-EDISON CO. 
New distributors include: Slakey Brothers, Sacra- 
mento. Calif.: Tennessee-Mathes Co., Nashville. Tenn. : 
Thermal Supply Co.. Houston: Pioneer Metals Co., 
Miami: Johnson Distributors. Wichita, Kans. 


b PENN CONTROLS. INC.—Following district offices 
have been moved to different locations: eastern region- 
al warehouses and New York district office consolidated 
at 1024 Edgewater Ave.. Ridgefield. N. J.; Atlanta 
district office now located in Doraville. Ga.. Box 306: 
Milwaukee district office now located at 4738 W. Lis- 
bon Ave.. Milwaukee 10. New Birmingham. Ala. dis- 
trict office located at 713 S. 59th St.: William P. 
Marshall manager of new district office. Joseph Chomel, 
district manager of Atlanta district office: Harold 


King. manager of Chicago district office. 


>» INDUSTRIAL ACOUSTICS CO... INC.—New rey 
resentatives and their territories: Vernon S. Tupper 
Co.. Nashville. Tenn.: E. M. Paullin. Inc.. Buffalo. 
N. ¥.: Rav F. Bauer Co.. Wichita. Kans.: Heaven 
Engineering Co.. Kansas Citv. Mo.: R. E. 
Tulsa. Okla. 


Pauling. 


> We. M. NICHOLSON & CO.—B. W. Yocum. exclu- 


sive sales agent for New Jersey. 
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HANCOCK - ee 
VALVES crate! por a. 
DO THE JOB tt ‘and idex in oe 
ECONOMICALLY 


Reliable control of flow contributes substantially to complete 
owner Satisfaction with every heating, piping, and air condi- 
tioning system you install. 


Whether the application demands pin-point control of flow or 
full flow, Hancock Valve performance proves there is no 
substitute for the economy of quality. Highest operational 
perfection is combined with lowest maintenance. Whatever 
the piped medium — fuel o 
quality of Hancock Valves helps assure uninterrupted service 
Typical advantages of Hancock Bronze and Steel Valves are: 


gas, water, or steam — the 


RUGGEDNESS that continues to ward off the deteriorat 
ing effects of wire drawing, galling, steam cutting, erosion 
and corrosion long after ordinary valves fail 


MAINTENANCE ECONOMY because carefully selected 
materials are precision-formed into functional parts of 
long-lasting efficiency. Servicing can be done in the line 
Standardization of components means inventory economy 


Learn all the job-proved reasons why Hancock Valves are 
today’s best buy in terms of your standard of reliability. Globe, 
Angle, Gate, and “Flocontrol” types available with applica- 
tion characteristics suited to your heating, piping, and air con 
ditioning requirements. Write for Catalog 200A. 


6002 Steel Gate Ti 


thr 1 


Steel ‘‘Flocontrol’’ 
Valves. %4 thru 
2”. V-port disc 
ompels propor 
tional flow thru- 
out the lift of the 
stem 


Valves. 44 
2 Forged stee 
body. Maximum 
use of stainless 





steel 





— i 


Bronze Vaives 
Globe and Angie 
thru 2 500 
Brinnell’’ stainless 
stee!l seat and 
dis 125 to 
3 stronger 


diaphragm 





6002 Steel Vaives 
Globe and Angle 
4” thru 2”. Forged 
steel body. ‘500 
Brinnell"’ stainless 
steel disc 


ago 








tum HANCOCK VALVES 
A product of 
MANNING, MAXWELL & MOORE, INC. 





Consolidated Ashcroft Hancock Division «+ Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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WHO'S WHAT » POWERS REGULATOR CO.—J. R. Wilson, Chi- 


Continued cago district manager; J. C. Scott. Chicago branch 





manager: Arthur Perlett. Denver branch manager; H. 


* J i. P. V 1RSH CORP. Joseph 7. ( arpenter. sales 


“rnd P. Spenner, Jr., contract sales supervisor in New York 
representative in Cleveland office. 


Citv: James J. Coady. Hartford branch manager. 


> OLIN MATHIESON CHEMICAL CORP.Walfrid > ALLIS-CHALMERS MFG. CO.-Bruce C. Halsted, 
H. Johnson, district sales manager for H ESTERN 


manager of Richmond district. 


BRASS. 

>» BURNHAM CORP.—William C. Wetherstine, Jr., 
> BINKS MFG. CO.—Andrew Cummins, sales man- sales representative in the Philadelphia, eastern Penn- 
ager of Cleveland sales territory; C. J. Rood. sales sylvania. southern New Jersey and Delaware territory. 


manager of Indiana territory; Ed Cremer, export man- 
ager and regional manager of New York and New —_p WHITE-RODGERS CO.—H. A. Teasley, district 
England areas: Robert Rorden, branch manager of ; 


a ; manager for company’s new Portland sales office at 
New York City territory. 


2816-52 N. E. Glisan St.. Portland 12. Kenneth W. 


Hill. sales engineer in San Francisco sales area, cover- 


>» ROBERTSHAW-FULTON CONTROLS CO.—Wal- ing northern California and Nevada. 
ter H. Morris. Midwest district sales manager for ele« 
trical controls: John C. Mevius. sales manager of » ZONOLITE CO—Concrete Thermal Casings. Inc., 


Indiana division of the company; Benjamin D. Odom. Evanston, Ill. to handle administration and sale of 


Southern district sales manager. “Z-Crete” underground pipe. 


>» AVERICAN AIR FILTER CO., INC—Two New > 4. WV. BYERS CO.—Randolph R. Gustafson. field 


York representatives. Paul H. Chartres, Albany. and service engineer in southeastern division; Union Sup- 

William L. Jacobs. Schenectady. have merged their ply Co.. Durham, N. C.. distributor; Brown Pipe & 

firms under the name, Air Equipment Co., Albany. Supply Co.. Albuquerque, \. M.. distributor. = 
Quick case history reading time 52 seconds THE PLANT: Large power station serves U.S. Steel’s 





National Tube Division at McKeesport, Pa. 
Monongahela River water is used for boiler make up. 

River water is clarified with Hagan Coagulant 
Aid and alum, softened with lime and soda ash and 


How Hagafilm” eliminated deaerated for use in boilers. Desuperheating con- 


densate system was forecast as corrosion weak spot 
$ 10 000 a year because of high CO2 in steam. To evaluate cost of 
’ maintenance versus treatment, National Tube engi- 
= neers adopted a “‘wait and see’’ policy. 
power plant corrosion costs THE PROBLEM: Magnitude of corrosion was almost 
unbelievable. Standard 1” x 2’ x 20 gauge carbon 
steel test strips pitted through within 24 hours. 
Low pressure heater shells had to be continually 
patched. Spill-over lines and fittings failed almost 
weekly. Maintenance costs rocketed to a high of 
$10,000 a year. 

THE SOLUTION: Treatment with Hagafilm reduced 
corrosion rate from a no treatment level of 1285 to 
less than 1 mg/dm?/day with a 4 ppm feed; and 
to a range of 5 to 10 mg/dm?/day with a 2 ppm 
feed. Present practice is to feed at a rate of 3 ppm. 
RESULTS: Since introduction of Hagafilm four 
years ago, no failures have occurred in spill-over 
system lines and fittings. Corrosion in entire de- 
auperheating condensate system has been arrested. 
National Tube engineers say that Hagafilm treat- 
ment has already paid for itself many times over in 

reduced labor and maintenance costs. 


FOR FULL INFORMATION on Hagafilm, write for 
free Bulletin 410-12-7. 


HAGAN contncce.me. 


DIVISIONS: CALGON COMPANY, HALL LABORATORIES 





HAGAN BUILDING, PITTSBURGH 3O, PA 
in Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Fiumendosa No. 13, Milano, italy 
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avo COMFORTABLE 


\ ROOM HEAT 


USE 


Panel-Vectors 


Cut-open view of 
Model A Panel-Vector 





Shaw Panel-Vectors are of 
rigid, fully-integrated 
construction, delivered ready to install. There are 
no dampers or separate housings to fit and hang. 
Choice of same end or opposite end tapping offers 
opportunities for important piping simplification 
and economies. 

Panel-Vectors distribute a low-temperature, 
unvarying combination of radiant and convected 
heat that only Nature—at her best—can rival. 
Stratification, and areas of extreme heat or 
chill are eliminated . . . room occupants are 
not only warm, they are comfortably warm. 

Shaw Panel-Vectors use hot water or steam up to 
150 psi. They are available in wall-hung (panel 
or baseboard models, each a space-saving 3’ deep. 
There is a full range of sizes to meet any 
room-heat distribution requirement. 

Find out today about Shaw Panel-Vectors—the 
radiators that give you simplified installation, 
give the owner comfortable heat. Write for 
free literature on wall-hung and baseboard models. 





SHAW _ PERKINS MFG. Co. 


Properly Designed Room Heat Distribution Equipment 
20+ €. CARSON SGT., PITTS SURGH 19, PENNA. 
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FAST, LIGHTWEIGHT 
Hydraulic Pipe Bender 
for 1/2’”-3’ pipe 





full 90° bend with one ram stroke 


NEW GREENLEE No. 883 Bender Saves hours cuts costs 








piping jobs. Gives you smooth, accurate bends right on tl b 
exactly when and where needed. Has all these exclusive GreeNnLet 
advantages for fast, casy one-man sctup and operation 
@ Bends these sizes of pipe: 12”, 34”, 1", 144”, 119", 2”, 2'2”, 3 
90° with one ram stroke 
@ Operates with cither hand pump or portable power | p. Mak 
t 1in 3” pipe ino l s with hand f [ yr 
eo set of rotating m1 S ports fora ight pit P; ’ 
also se ca ( to t t t 
@ Po pport pi " ) ) 
@ Pipe is » ssceuenialh Wikia Anais a Srecia 
re va case Of pl af t t 
@ ke ng gauge! led fora a ¢ " " 
Ide al b 1s casi ) j 
@ pact if eignt at i i 
@ Hig f " " 


€ No. 884 Lightweight GREENLEE Pipe J 


Bender for pipe sizes '/2 4”. Hand 







pump or power-pump operated 






No. 880 Lightweight GREENLEE Pipe a 
Bender for pipe sizes '/2 2”. Hand- 
pump or power-pump operated 


wt awh 


<> 
GREENLEE TOOL CO. GREENLEE 


1769 Columbia Avenue, Rockford, Illinois 
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WE HEAR THAT trict offices or through the company’s advertising de- 
eee : 


partment. 





p> A new warehouse-service center to serve northwest > AMERICAN METAL PRODUCTS CO. has an- 


area industry has been established by EUTECTIC nounced the purchase of DAVIS ENGINEERING 

WELDING ALLOYS, NORTHWESTERN DIV... INC. CORP. The newly purchased firm will continue to op- 

The new center was opened recently at 2712 Second erate with its present personnel under its new name, 

Ave., Seattle | DAVIS ENGINEERING, DIV. of AMERICAN MET- 

{L. PRODUCTS CO. ’ 

> Three integrated buildings totalling 142,000 sq ft 

were recently purchased by ROBBINS & MYERS, >» RIC-WIL, INC. has announced plans to construct a 

INC, Situated on 12 acres of land, the newly acquired new west coast plant. The new single story plant, which 

facilities will house the sales, engineering, and manu- will be located at Sycamore St. and Central Ave. in 

facturing operations of the company’s PROPELLAIR Newark, Calif... will serve eleven western states. 


INDUSTRIAL FAN and MOYNO PUMP. divisions. 
» TARRY ALTER CO. has recently moved into its 

a ; newly completed building in Dallas. Located in the 
A aad iy DRS Atalanta to increase ARMCO Greater Dallas Trinity Industrial Area, at 2332 Irving 
STEEL CORP? s stainless steel output has begun at Blvd 


: ; .. the new 8400 sq ft. one story building will serve 
the company’s Baltimore works. Included in the pro- 


? as a display and storage area for the distributor's re- 
gram is the installation of two new double ingot heat- + _ er 
; : frigeration and air conditioning supplies. 
ng furnaces and three new heat-treating furnaces. 


> RIGIDBILT, INC. has announced that its entire 


>» ASBESTOS-CEME VT PIPE DIV. of KEASBEY & plant and office facilities are to be moved to 9240 
VATTISON CO. has announced the availability of a Belmont Ave., Franklin Park. Ill. The new headquar- 
new sound-color 16 mm movie presenting the manu- ters building is of steel construction without columns 
facture. and installation of the division’s products. The and with 14 to 20 ft ceilings. It provides 3000 sq ft 
film is available upon request from the company’s dis- of air conditioned office space. 


NOW ... Divert Air Where You Want It! 
AIR “EXTRACTOR” 


This new A-J Air Extractor gives you maximum control of 








any forced air system. It's not a ‘damper type’ control to 











meter available air flow through a grille, but a "scoop" 





that diverts air from the main duct to branch ducts or 


grilles and increases output over normal flow where needed. 





The curved steel blades of the A-J Extractor are adjustable 


and act in unison to provide a controlled and uniform flow 































of air into branch ducts. A single key rod provides fast ¥ 

and easy adjustment through the face of a grille or register, 5 

and eliminates need for removal. The extractor is sturdily 

constructed, and fastened in the duct with two screws. j 

Velocity of the air will not alter setting. Write for full AVAILABLE 

information and prices. IN A 

OF SiZEs 
F “Le and pricing 
listing, describing izes of grilles, A-J MANUFACTURING Co. 
3601 E. 18th St. Dept. H-5 Kansas City 27, Mo. 
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NOTHING BUT THE BEST... 


Western Rotary’ 
Roof Ventilators 


with Lifetime Guaranteed Bearings 


© “Backward curved blower wheel” type mechanism assures 
high, constant exhaust capacity, no backdraft ever 


© Certified wind tunnel tests by non-commercial national institute. 


@ Unique factory lubricated sealed bearings are specially designed 
for positioning load, countering wind pressure, assuring stability 

© Lock-on rotor, yet removable without special tools 

@ Exclusive Western corrugated vane increases rigidity 

© Low, functional type adds beauty. 

© Baked enamel paint coating for beauty and long life 

@ Aluminum, copper, or stainless steel construction available. 
Other type ventilators include: BL 

© Stationary © Vertical exhaust Delivery 

® Directional © Axial roof on all 

@Continuous ridge ® Unit ventilators sizes 





Complete Catalog in Sweets and Western States A-E-C 


“Www SO 





7 Write for catalog and name 
of nearest representative 


WESTERN 
ENGINEERING 
& Mfg. Co. 


4108 Glencoe Avenue, Venice, California 





Since 1921. ..a reliable leader. 
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For spraying or washing inside Xd 

of tubular units or other uses 

where a circular wide-angle spray 

is needed. Made in two patterns — ee 

hollow-cone spray or 180° flat-circular 

spray. Available in brass or 303 Stainless steel — 
others on request. Sizes 4” — 44” — %” male conn 


TAN-JET 


ie] Eee) a leys4t 3 











Non-clogging nozzles } 

having a uniform solid- 

cone spray pattern, furnished 
in brass, steel, 303 stainless 

or other suitable materials for any 

application or process which involves spraying of 
fluids. Sizes 4” — %” — 2” male or female conn. 


Write for your FREE CATALOG TODAY | 


FEATURING: 

e 32 pages of basic engineering 
data and nozzle applications 

e@ New Spray Nozzles for 
various applications. 

e Large selection of spray 
angles and capacities. 

e Simplified, time-saving 
nozzle selection tables 


LP We. STEINEN Mec. Co. 


INDUSTRIAL NOZZLE DIVISION 
39-49 Bruen Street, Newark, New Jersey 















SERVING INDUSTRY FOR MORE THAN FIFTY YEARS 














THINK OF 


HENDRICK for 
ARCHITECTURAL 
GRILLES 


more than 100 designs 
to choose from 


NZINVINIZ 
ZINIANIZIN 
NZINZTIN A 


ATTRACTIVE 


Hendrick Architectural 
Grilles combine the func- 
tional with the decorative. 
Many designs are obtain- 
able only from Hendrick. 


ZINN 





ECONOMICAL 


Hendrick Grilles cost less 
to install and maintain 
than most architectural 
materials. 


VERSATILE 


Each design can be fur- 
nished in a wide range of 
dimensions, with varying 
numbers and sizes of 
perforations. 





EASY TO INSTALL 


Hendrick Grilles always lie flat . . . do not bend or warp. 
They provide more than enough room for free passage of 
air. 


Write today for more information about Hendrick Grilles. 


Hendrick 


Manufacturing Company 
48 Dundaff Street, Carbondale, Pa. 


Perforated Metal * Perforated Metal Screens * Wedge-Slot Screens 
* Hendrick Wedge Wire Screens * Architectural Grilles * Micro Open 
Steel Flooring—Shur-Site Treads * Armorgrids * Hydro Dehazers * Dis- 


tillation Chemical Column Internals 
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WE HEAR THAT 


Continued 





» The blower division of ALADDIN HE 4TING 
CORP. is adding another 20,000 sq ft to their present 
facilities at San Leandro, Calif. This addition brings 


the total floor space to approximately 120,000 sq ft. 


>» The business. equipment and one plant of GEN- 
ERAL ELECTRIC COVs plastics de partment has been 
purchased by HAVEG INDUSTRIES, INC. The sale 
which includes the plant in Taunton, Mass., is condi- 
tional on the purchasing company’s success in negotia- 
ting an acceptable agreement with the union represent- 
ing the plant’s employees. Also included in the sales 
is the business and much of the equipment of the 


of the company’s Decatur, IIl., plant 


>» TURNER CORP. is the new cor porate name 
adopted by TURNER BRASS WORKS. The reason 
for the change is a product diversification and mar 
keting modernization program which makes the orig- 


inal name obsolete. 


> The purchase of 4/R-CON DIV. of ALLSTADT 
WFG. CO. has been announced by FRIGIKAR CORP. 
The purchasing company will manufacture three 
models of Air-Con machines. in addition to its regular 


line. 


>» Two new power gas burners providing input capa- 
city to 1 million Btu per hr and a completely inte- 
erated oil burner were introduced recently at a 3 dav 
sales conference held by NU-W AY CORP. and SUN- 
STRAND ENGINEERING CO. at Davenport. lowa. 


>» ARALA AIR CONDITIONING CORP. will make 
available its “All Year” gas air conditioning units for 
use by engineering colleges and universities at reduced 


cost for instructional purposes. 


>» RECOLD CORP. has been featured as the subject 
for one of “The American Success Series” books. “The 
Recold Story” is a 50 page. illustrated. bound book 


covering the 27 year history of the west coast firm. 


>» BEN F. HOMAN has joined the executive staff of 
HOFFMAN, YORK, PAULSON & GERLACH. a Mil- 


waukee advertising agency. 


>» The name of AMERICAN METAL HOSE DIV. of 
{MERICAN BRASS CO. has been changed to ANA. 
CONDA METAL HOSE DIV. The change has been 
made to achieve a closer tie-in with Anaconda trade- 


marked products made by the parent company. 
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“Which type 
float valve 


do you need?” 


Here are some basic facts 


—taken from the Klipfel 
catalog* —which will help 


you decide 


“To control liquid level in 
an open tank where tight 
closing is not essential, se- 
lect asimple, direct acting, 
balanced float valve such 
as this Klipfel No. 27. 
Inner valve (1) opens as 
float drops. By reversing 
the lever (2), valve closes 
as float drops.”’ 


“This single-seated, all- 
metal float valve is ideal 
for tight closing with 
fluids injurious to rubber 
parts. Available in stain- 
less steel or other corro- 
sion-resistant materials to 
control levels of chemicals, 





“Single seated float valves 
close tightly, prevent 
damage or waste from 
overflow due to valve 
leakage. Internal pilot 
action adds pressure of in- 
coming liquid to buoyance 
of the float, keeping valve 
tightly closed. When pilot 
port (3) opens, water 
escapes through outlet (4). 
When it closes, pressure 
builds up above piston, 
equalling inlet pressure 
under disc, and closing 
valve.” ; 





‘“*External-pilot-operated 
float valves use a small 
float valve in the tank to 
actuate a large main valve 
conveniently positioned 
outside the tank. This 


INDUSTRIAL FANS 
TOP QUALITY PERFORMANCE 










POWER ROOF VENTILATORS 


MUSHROOM TYPE 
DIRECT AND BELT DRIVE 
Blade diameters from 12 
in. to 60 in. * Static Pres- 
sures up to one inch water 
gauge * Air capacities to 
50,000 CFM « Fan section 
insulated from housing 
* Ball bearings through- 
out * Hood can be raised 
from either end * Truly 
reversible air flow with 
equal performance in 
either direction also avail- 

able. 





new low silhouette 










All Reed products 
are top quality, 
heavily constructed 
and built for a life- 
time of heavy duty. 
No riveting is used, 


simplifies maintenance 
without reducing tank 
capacity.” 


fruit juices, etc.” 





and interlocking 
seam construction 
throughout. 


--— . ~ 


DIRECT DRIVE 
AND BELT DRIVE 


Wide range of air 
deliveries up to 
76,000 CFM and 
static pressures to 6 
inch W.G., tailor 
made to your air 





| 
| 
| 
| 
| 
7 TUBEAXIAL FANS aon Tn. exehe 
| 
| 
| 
| 
| 
| 
| 





*Much useful information on float valves and level contro! vaives is 
available free in Klipfel Bulletin 254. Write on your company letter- 
head or ask for the complete catalog on all types of Klipfel auto- 
matic regulating valves. 


moving problems. 9 
to 60 inch diam 
eters, 2 to 13 
blades, heavy all- 
welded construction 
Special finishes 
available. 


REED UNIT-FANS, INC. 


501 North St. Patrick Street - New Orleans 19, La 


VALVES 


HAMILTON + OHIO INC. 





Automatic Temperature-and-Pressure-Regulating Valves Since 19( 


Float Valves » Temperature Regulators - Back Pressure Valves - Reducing Valves 


25 Years of Quality Fan Construction 
Member Air Moving and Conditioning Assn, Inc. (AMCA) 


A DIVISION OF THE HAMILTON-THOMAS CORPORATION 
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Oakite Airefiner No. 52 in water 


GIVES YOU 
TROUBLE-FREE 
AIR CONDITIONING—3 WAYS 














) en treated water in air conditioning 
systems goes a long way in prolonging equip- 
ment life, improving operating efficiency and 
keeping systems trouble-free. A small amount 
of Oakite Airefiner No. 52 added to cooling 
tower water does all this—and more! A soften- 
ing and purifying material, Airefiner No. 52: 

1. Checks growth of pipe-blocking, jet-clogging 

algae and slime 
2. Prevents build-up of insulating scale 
3. Minimizes metal-eating corrosion 


Try Oakite Airefiner No. 52 in your water sys- 
tem and see the difference in lower mainte- 
nance costs, more efficient cooling, less out-of- 
service time. 


THIS MAINTENANCE MANUAL gives complete 
details on cleaning and maintaining air 
conditioning and refrigeration systems at 
less cost. For your free copy, write Oakite 
Products, Inc., 

51B Rector Street, 











(©) 
y, SCIENCE r 
UL” In our 50th year 


(< . = 
Export Division Cable Address: Oakite 
Technical Service Representatives in Principal Cities of U. S$. and Canede 
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WE HEAR THAT 


Continued 





» CAMDALE CORP., which owns oil properties in 
Texas and Kentucky. has moved into the plastics field. 
The corporation has created an additional division by 
purchasing controlling interest in COMMERCIAL 
FIBREGLAS PRODUCTS. INC. of Houston. The firm 
has also transferred its home office to Houston at 826 


Niels Esperson Blde. 


2 Twenty-one service representatives of five airlines 
soon to fly the Douglas DC-8 Jetliner, attended a week- 
long training session given by CARRIER CORP. They 
were briefed on operation. testing procedures and 
maintenance of the vapor cycle air conditioners, two of 
which will provide each of the aircraft with nearly 0 


tons cooling capacity. 


> Exclusive national and foreign sales rights for land 
installations of the produc ts of DAYTON AUTOMAT- 
IC STOKER CO. have been awarded to WILL-BURT 
CO. 


> BETTCHER WFC. CO. announced the purchase of 
THERMOBLOC DIV. of PRAT-DANIEL CORP. The 
new division will manufacture and market its prod- 
ucts as PANELBLOC DIV. of BETTCHER MFG. CO., 
and will have its headquarters at the purchasing com- 


pany s main plant. 


e Stockholders representing more than 90 percent of 
VETALS & CONTROLS CORP. voted at a special 
meeting recently to merge the firm into TEXAS IN. 
STRUMENTS. INC. of Dallas. Stockholders of the 
Texas firm will vote on the merger at their annual 


meeting. 


> WALWORTH CO. recently completed negotiations 
with VIDWEST PIPING CO., INC. for the manufac- 
ture of the company’s welding fittings. The line will 
be sold nationally through WALWORTH CO. offices 


and distributors. 


>» PAUL W. FLETC HER has joined the Providence, 
R. L.. firm formerly known as AJELY JR. & ASSO- 
CIATES as a partner. The firm of consulting engineers 
is now known as AJELY FLETCHER AND ASSO- 
CIATES. 


p At a recent two-day national sales meeting, EM- 
BASSY STEEL PRODUCTS announced that it will 


begin the manufacture of electric baseboard. 


>» OLD DOMINION IRON & STEEL CORP. now 
\-rays all storage tanks and pressure vessels before 
they leave the corporation’s plant. Welded seams are 


inspected for defects as an added precaution to pro- 


vide quality assurance. a 
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M eee ING? 


RICE sete 7 Refrigeration 


a ALL YOUR NEEDS 


~ 


CONDENSERS 

PIPE COILS 

SHELL-ICE MAKERS 

VALVES & FITTINGS 

ICE RESERVE UNITS 

AIR HANDLING UNITS 

SHELL & TUBE COOLERS 

“ECLIPSE’’ COMPRESSORS 

HEAVY-DUTY COMPRESSORS 

QUICK-FREEZING SYSTEMS 

“INSTANT WATER COOLERS 

MULTI-STAGE COMPRESSOR SYSTEMS 

LOW PRESSURE REFRIGERATION UNITS 

AUTOMATIC CONTROLS & DEFROSTING SYSTEMS 

COMPLETELY ENGINEERED SYSTEMS, 
DELIVERED AND INSTALLED 


SEERA EEE REERBE 


[4 


It is a proven fact that 
today's semi- and full- 
automatic equipment 
soon saves enough to 
pay for itself. 


Whatever the refrig- 
eration requirements of 
your plant—quick freez- 
ing, ice making, cold 
storage, humidity control, 
low temperatures, con- 
densing, air conditioning, 
or any process cooling 

. Frick engineers will 
help you modernize your 
present system or design 
one to meet your needs. 





Frick Evaporative Condensers Save 
Up to 95° of the Water Used. 





Frick refrigeration 
equipment is world re- 
nowned for a long 
trouble-free life of 
dependable operation. 
Many Frick compressors 
have been in operation 
for over 40 years. 


Frick Heavy-Duty Four Cylinder 
Compressors Can Be Adapted to 
Handle Any Type of Refrigerant. 


CALL your nearest Frick 
Branch or Distributor to- 
day. Or write direct to... 





Frick Shell-lce—Clear Solid Pieces 
of Curved Ice. Made Automatically, 
Without Snow or Waste. 
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CONTOUR PIPE 
\ WITHOUT CAMS 
OR TEMPLATES 


.. With “THE MECHANICAL DRAFTSMAN” 


Model 424 shown making 30° contour cut and straight cut- 
off simultaneously on 16” pipe 
Available in 3 models for various pipe sizes 
May be equipped with Heliare for cutting of Aluminum 
Stainless, Copper, etc 

The MECHANICAL DRAFTSMAN" makes accurate, slag-free cuts 


ready for welding . automatically. 


“THE MECHANICAL HOLE CUTTER” 


Cuts a perfect hole to , 
match the contoured end 
cut made by The ME- 
CHANICAL DRAFTSMAN 
Will cut circles and ellipses 
in flat plate, as well as per- 
pendicular or angular holes 
in pipe and tank shells 
Available in 3 Models to 
cut holes to 24” diameter. 


Model 024-Mechanical 
Hole Cutter 


PIPE JOINT METHODS 


PRESENT ~ THE MECHANICAL 
METHOD DRAFTSMAN METHOD 


EXPENSIVE 
WELDING 
TEE 


Specify "The MECHANICAL DRAFTSMAN" machine cut joints. 
Elimination of welding fittings and reduction in cutting, fitting and welding 
time in piping installations results in material and labor savings as high 
as 75% 


STEFFAN MANUFACTURING CORP. 
SALEM, OHIO 





MEETINGS & CONVENTIONS 


1959 





JUNE 1.4 
50th golden anniversary meeting. Skytop Club, Sky- 
top. Pa. Information: John F. Collins, Jr.. 827 N. Eu- 
clid Ave.. Pittsburgh 6. 


Vational District Heating Association, 


JUNE 1-55—AGA Gas Air Conditioning Sales 
School, Baker Hotel, Dallas. Information: Arthur Q. 
Smith, Public Information Bureau, American Gas As- 
sociation, 420 Lexington Ave., New York 17. 


JUNE 1-5 
annual meeting. Atlantic City, N. J. National Fire 


Protection Association, 60 Batterymarch St., Boston 


Vational Fire Protection Association. 


Information: Robert L. Loetscher, Institute Coordina- 
tor, University of Wisconsin, Extension Div., Dept. 
of Engineering. Madison 6, Wis. 


JUNE 14-19—Electrical Precipitation Seminar, 
Pennsylvania State University. Information: Extension 
Conference Center. The Pennsylvania State University, 
University Park, Pa. 

JUNE 21-26—American Society for Testing Ma- 
terials, annual meeting. Chalfonte-Haddon Hall. At- 
lantic City, N. J. American Society for Testing Ma- 
terials. 1916 Race St.. Philadelphia 3. 


JUNE 22-24 
frigerating and Air-Conditioning Engineers. annual 
meeting. Lake Placid Club, Lake Placid. N. Y.. Ameri- 


can Society of Heating. Refrigerating and Air-Condi- 


{merican Society of Heating. Re- 


10. tioning Engineers. 62 Worth St.. New York 13. 


JUNE 1-5—Fifth World Petroleum Congress Ex- JUNE 22-26 
position. New York Coliseum. Information: E. K. nual meeting. with technical sessions and exhibits. 
Hotel Statler. Los Angeles. Air Pollution Control As- 
sociation. 4400 Fifth Ave.. Pittsburgh 15. 


fir Pollution Control Association, an- 


Stevens, Exposition Manager. International Exposi- 
tion Co.. 180 Lexington Ave.. New York 17. 


JUNE 4-5—Engineering Institute for Consulting JUNE 22-26—Short Course in Corrosion Reactions 


Engineers. University of Wisconsin, Madison, Wis. and Corrosion Control. Massachusetts Institute of 








Capitalize on 
MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER-GUID- 
ED, SHOCK PROOF, NOISELESS, ELIMINATES WATER 
HAMMER. FULL RADIAL FLOW. FACTORY MUTUAL 
LABORATORIES APPROVED. 


SIZES 1° THROUGH 24”. 


FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL 
ALLOYS. FOR ALL FLUIDS AND GASES. 


CERTIFIED MINIMUM 
PRESSURE DROP 
CURVE AVAILABLE 





LOS ANGELES, CAL. 


WELTON, BECKET & ASSOCIATES, AR- 
CHITECTS-ENGINEERS, STATE PLUMBING 
& HEATING CO., MECHANICAL CON- 
TRACTOR 





Write for literature * Agents in Principal Cities 


MILLER VALVE CO., INC. 


Pittsburgh 30, Pa. Plant—1620 Pennsylvania Ave. 
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NOZZLES 


for 


AIR WASHERS 
for flow control 


+ of hot 
or chilled 





These are “non-clogging” nozzles with a single water 
large tangential lead hole to the swirl chamber = 

that will never clog from any impurities small with 
enough to pass through the orifice. Swirl chamber 


is conical on both ends and pivots liquid like a ™ H H 

top to produce an exceptionally fine, evenly dis- fan coil units 

tributed, balanced spray of about 80° included — 7 
angle. Wider spray angles up to 130° can be fur- This New addition to the J-E Line provides- 


nished to order. E — | 
Standard material Brass. Also available in Stain- @ Economical temperature control. 


less Steel and Monel. Pipe sizes from g” to 1”. @ Separable solder flange 
4," size is 1-5/16” long and made from 5g” square for easy installation 
stock. : . 
Write for Catalog I @ One size for /2 to 10 gpm 
for simple selection 


Write for information bulletin today. 


MFG.WORKS, INC. 
Controls Division 


2523 E. ONTARIO ST. JACKES-EVANS MANUFACTURING CO. 


PHILADELPHIA 34, PA. 4427 Geraldine Ave., St. Louis 15, Mo. 
Canadian Agents: (Except B. C 


E. S. Gallagher Sales Ltd., Toronto 12, Canada 


ELECTRIC HOT WATER HEAT 


to BEND BOTH 
2,000,000 PIPE AND COPPER 


BTU 
WITH THIS 


SMOOTH-ACTING 
HYDRAULIC 
PRECISION TAL BENDER! 





Electric Hot Water Heating Boiler Hein-Werner’s Set Number 2-PH/CT TAL BENDER 
USE WITH WATER CHILLER offers the right combination of equipment required 
FOR YEAR-ROUND AIR CONDITIONING to bend standard and X pipe up to 90° from 4% to 2 


inches, XX pipe to 114 inches; and | to 2 inch copper 
Adaptable to any type hot water system — baseboard, floor coils, ceiling coils tubing up to 90°. It’s complete and includes basic 2 


convectors, cast-iron radiators. Suitable for new or old homes, churche . owe 

apartments, hotels, motels, swimming pools, hospitals and commercial build inch TAL BENDER with standard hydraulic unit 

ings. Supplies hot water at temperatures ranging from 60 to 200 degree and “All Purpose” steel frame; seven short radius pipe 

Ideal for auxiliary heating systems where ne or more room are added . 
bending shoes; four copper tube bending shoes, bars, 

COMPLETE UNIT READY FOR INSTALLATION clamps and connecting parts in sturdy wooden chest 

Precision Electric Het Water Heating Boiler comes complete with water Model MP-27 high speed TAL BENDER Motor Pump 

| > > 

circulator, heating elements & thermostats. A complete heating plant ready also available for faster bending 

for electrical and heating contractor 

No ducts! No noise! No chimney! No odor! No flame! EVERY UNIT 

INSPECTED AND TESTED — 10 years of trouble-free service in actua The Hein-Werner line of portable hydraulic TAI 


T ad 
porn BENDERS is complete. Models available for bending 
40,948 BTU to 2,000,000 BTU output. all types of material from 4 


s to 8 inches with standard 
. . shoes in 64 different radii 
These units meet the requirements of the ASME boiler and call eteee Cami War ia 
pressure vessel code. y = ere? , 
tailed Catalog No. 35, or 


on 


Write for FREE color brochure and prices co ae OA see your local plumbing 


PRECISION PARTS CORPORATION WAUKESHA, WISCONSIN and heating wholesaler 


400-HP&AC North First Street * Nashville 7, Tennessee 
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MEETINGS & CONVENTIONS 


Continued 





a 1959 


Technology, Cambridge, Mass. Presented in coopera- 
ae tion with the National Association of Corrosion Engi- 
> pee neers. Information: James M. Austin, Director of Sum- 

Session. Massachusetts Institute of Technology, 


a 
mel! 
eli d i | ity Cambridge 39, Mass. 


Reznor heaters are designed and built for long life and SEPT. 21-25—J nstrument Society of America. in- 
reliable service. They've proved their ability to do the job ‘ : ae 
; ' strument-automation conference and exhibit. Interna- 
in countless thousands of commercial and industrial instal E : ; : 

lations. Quality always pays off in the long run. When you tional Amphitheater, Chicago. For information con- 
specify Reznor equipment you can be contident that you're tact: Fred J. Tabery. exhibit manager. Instrument- 
specifying a quality heating system which will give your ° . pepe _ : . 

' ees x Automation Conference and Exhibit, 3443 S. Hill St., 
client years of trouble-free service with minimum mainte- w 

nance Los Angeles é. 

RELIABILITY is just one of many reasons why there 
is no “equivalent” for Reznor the world’s largest-selling 
gas unit heater. Ask your Reznor distributor for the com SEPT. 28-OCT. 1 {merican Hf elding Society, fall 
plete story or write for your free copy of “Modern Heating”. meeting. Sheraton-Cadillac Hotel. Detroit. American 


Welding Society. 33 W. 39th St... New York 18. 


teat for ht} “REZNOR OCT. 5-7—American Gas Association, annual con- 
Heeters-Unit” in RS . =o . . . 
‘ie LaneasT-Se..iies Cee vention. Conrad Hilton Hotel, Chicago. American Gas 

on 

Sy 


the Yellow Poges w 


ai 


HiiCuNit HEATERS Association, 420 Lexington Ave.. New York 17. 


Reznor Manufacturing Company, 51 Union Street, Mercer, Pa. 
VOV. 2-5—Air Conditioning and Refrigeration In- 


stitute, 11th exposition. Atlantic City Auditorium, At- 


0. DD. ( 


tb VW 4 lantic = \. J. Air-Conditioning and Refrigeration 
GREENHECK a Institute. 1346 Connecticut Ave.. N. W.. Washington 


1960 


FEB. 1-1—2nd Southwest Heating and Air Condi- 


tioning Exposition. Memorial Auditorium, Dallas. Un- 


der auspices of the American Society of Heating, Re- 
. frigerating and Air-Conditioning Engineers, in con- 


COLUMBUS junction with the newly merged society’s semi-annual 


Direct Drive centrifugal . . i f - 
power reef exhauster. 100 meeting. also in Dallas. For information contact: In- 


to 1400 CFM. Boston com- . or ° 
cin asin. belt Grive ternational Exposition Co., 480 Lexington Ave., New 


ap a Aten York 17, ASHRAE headquarters: 62 Worth St., New 


York. _s 


1959 “WAUSAU” 


AIR MOVER 4 ; 
POWER ROOF EXHAUSTE at , Loose 52 4 1 Co © 
You will be specifying the finest when : 2 : VUOALOTT 
you call for the new “WAUSAU” Air ; : 4 j 
: : . * ‘ ‘ | 
Mover. A completely new concept, this ; 8 Quickly frees frozen parts: 
centrifugal belt drive power roof ex- tn A oo 
hauster covers the 300 CFM to 27,000 : 
CFM range and features rugged steel Air Mover Belt drive cen- 
: trifugal power roof ex- / 
body and frame, extruded aluminum houster LIQUID WRENCH 
louver fins and a mounting pedestal with é 
removable damper cccess door. The finest ’ 
of workmanship and materials assure you 
of a quality product. Write today for 
catalog 9 which gives complete engineer- 


ing information. ‘ 7 . ' 
~~ : powerful blend of fast-acting solvents 


Air mover provides low that literally “melts the rust away” 

silhouette centrifugal “ 

roof exhauster — ca- At your wholesaler! ne 
, OS 





The Super-penetrating Rust Solvent 


2 et RES NEO) Mee eR jacity 200 to 20,000 


SCHOFIELD * Wattelel tii” CFM. RADIATOR SPECIALTY CO.,, Charlotte, N. C. 
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Swartwout Leffel Performance Exceeds Promises 


EXHAUST HEADS r p years of constant use we 

: : , "after two and one bay tt the Leffel Scotch 

slash building maintenance cost ore firmly convineming elained for it and 
boiler does everytnines Our Maintenance 

much more besideS + + + — > sumption is low 

Department states that t vesaive to wake 

> and that we haven't had any repa. 

Prevent the : and that the boiler 
ravages of water 7 and easy to clean and @ 
and oil in exhaust 
steam during warm 
weather...do away with 
ice and grime accumu- 
lations in winter— with 
Swartwout Exhaust Heads 
They remove over 99% of 

moisture and oil in exhaust i - 

steam —/for lower building Constant performance, not prom- 
maintenance. Made of : ises, is What counts when you buy 
a boiler. Test results obtained un- 
SE ARLE SS der laboratory conditions which 
; cannot be duplicated in the field 
Heads do not corrode are no guarantee of how a boiler 
or deteriorate... last will perform for you. Beware of 
indefinitely. Thousands those offering nothing but prom- 
in use on factories, —— ises. Insist on proof of perform- 
institutions, public ance ... proof based on operating 
buildings and hotels. experience such as that reported by 
rome antl im ne ouais Mr. Barr and hundreds of other 
) satisfied Leffel customers 
after 50 years con- Sen sueen eae For complete details on Leffel 
ugol principle thot boilers — gas, oil or coal fired 
: prevents back pressure for requirements from 6 to 500 HP, 
Available from your industrial Swartwout Exhaust write today for your free copy of 
distributor or from The Swart- Heads blend in with Bulletin 236. P . 
wout Company. For exhaust modern or classic archi 
pipes from 1 to 30” in diameter. tecture, actually enhance 
Write for free Bulletin S-16-C. building appearance 


The Swartwout Company THE JAMES LEFFEL & COMPANY 


Dept. H 


SPRINGFIELD, OHIO 


~ 


con 


responsive 


« Ue arr Vice-Presicer 
Ba F | t 
skstay Welt Sompany Inc. 
Bac 1 


Union ane 





long-lasting cast iron, 


TNHONMS Service. 


18511 EUCLID AVE. e CLEVELAND 12, OHIO 


A I[ NEW Complete Line 


0 | LS COMPLETE WITH MULTI- 
2 16 15 Ton OUTLET EXPANSION VALVES 


CAPACITY MADE-ON— 
READY TO INSTALL 


4 Row Coils — 


for residential jobs. 


6 Row Coils — KEY-TITE® Goes on Fast - Seals Tight 


for commercial jobs. : ; 
Cut assembly time with Key-Tite, the tight sealing 


Precision built to insure top waterproof pipe joint compound. It's ideal for water, gas, 

performance and to give and low pressure lines—safe for potable liquids—contains 

trouble-free service. no toxic ingredients. Actually lubricates and_ protects 

threads while it seals—joints don’t freeze 

Write for bulletins and prices. i a 
Key-Tite is easy to apply with a brush — no crumbling 

Complete facilities for or waste. Extra long open-can life eliminates thinning 

fabrication of pipe coils and stirring 

== oft types — all materi- Available in pints, quarts, 1 gallon and 5 gallon cans 

als. Engineering service. and 500 Ib. drums. Write for Circular 239-B and free 

Send details for price. sample. 


pivision or OCf inoustries 


REMPE COMPANY 


342 N. Sacramento Bivd., Chicago 12, Ili. 


Texa 


1 
i 
I 
! 
i 
J 


KT-s805 
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NEW BOOKS & REPORTS... 
-@.. JACKSON & CHURCH 
INDUSTRIAL, THE HEATING VENTILATING AIR CONDITIONING 


Guipe 1959, 37th edition. American Society of Heat- 


COMMERCIAL ing Refrigerating and Air-Conditioning Engineers, 
»2 Worth St., New York 13. $12.00. 
and INSTITUTIONAL a6, geuueiaaaeaie 
WARM AIR FURNACES OFFICIAL PROCEEDINGS 01 


MEETING OF THE NationaL District Heatinc As- 





rHE 49TH ANNUAL 


SOCIATION, tgi: pp. National District Heating Associa- 

JY Oil-Fired Suspended Furnaces tion, 827 N. Euclid Ave., Pittsburgh 6. $7.50. 
123,000 to 1,000,000 Btu output 

V Gae-Fired Suspended Furnaces TION MANUAL, second edition Edited by Horatio 
160,000 to 360,000 Btu output Bond. S80 genes. Notional Fire Protection Asocie- 

J Powerated Gas, Oil, and Dual Fuel tion. 60 Batterymarch St. Boston 10. $4.00. 
Furnaces 208,000 to 3.800.000 
Btu output 


NATIONAL FIRE PROTECTION ASSOCIATION INSPEC- 


1959 Aromic INpUstryY DireEcTORY OF PRopbUcTs, 
EQUIPMENT AND SeRvICES. Atomic Industrial Forum, 


JY Direct Fired Gas, Oil, and Dual tt gor pa 
3 ie SE. 54th St.. New York 22. 
Fuel Unit Heaters 400,000 to 
2,000,000 Btu output ORDINATES FOR 500 Pipe INTERSECTIONS——By Sid 
D. Bowman. Claitor Publishing Co.. 241 North St.. 


QQ JACKSON & CHURCH DIVISION Baton Rouge 2. La. $2.00. 
YORK-SHIPLEY, INC. 


YORK, PENNSYLVANIA MoperN Metruops oF Piee FABRICATION By S. D. 
Bowman. 91 pp. Claitor Publishing Co.. 241 North 


St.. Baton Rouge 2. La. $2.00. 





Distributors in all leading cities across the United States 














“RITTER”? CAST FLOOR & CEILING PLATES Siete 


_— . ° 
aa CAST IRON & CAST BRASS ~ BY 


Made solid only Ritter Floor & Ceiling Plates are solidly constructed, well designed, and No. 3A 
Flac Type superbly finished. Ritter plates meet City, State & Federal Specifications. We stock Made split or solid 
all sizes and styles, split or solid; in plain, Nickel or Chrome Plated finish from Clears sleeve 14” high 


4," to 12” pipe size. Any special sizes, heights or shapes can be furnished. 
Ritter plates have been furnished for: V A Hospitals, Schools, Housing 
Projects, Terminals, Office Buildings and the United Nations. 


Other “Ritter” Products — Tunnel Stanchions, Pipe Rolls, Cast Iron Screwed 


w Flanges and other Piping Specialties. D 


Write For Circulars 


No. 36A RITTER PATTERN & CASTING CO., INC. No. 7 
4 . e f Made in two halves elc 
Made split or solid 120 WALKER STREET, NEW YORK, N.Y. be le screw : A 7 so 


Clears sleeve 1” high sions 0 specifications 


Anno we Dowel pire weLvine Clamps 


, CLAMPS FOR WELDING 
DUCTAPE ; fms “ores eases 
- ’ , ' ELBOWS © ANGLES 
Fastest — Easiest Way to Seal ee * a i ae Ves See 
‘ G ~ ° Th Cl 
Ducts and Apply Insulation er, Sheed pipe periectly. end held ht 


there until it is welded. 











e Sticks instantly to anything. : : ; ro ag sizes, 1/2’ to 8°’; 8°’ to 


Seals airtight — holds fast. : : ) 
© Seals gn H us sa , Jewel Pipe Clamps are light- 
e Vapor-proof, vermin-proof. a weight — rigidly constructed — 


», 


e Also, fire-resistant types. / } resist strain, heat and abuse. 
e Write for free test sample. FA 7 * JEWEL ENOUGH JEWEL CLAMPS CUT ERECTION COSTS 
ARNO ADHESIVE TAPES, INC. ; MANUFACTURING COMPANY 


4140 Ohio St., Michigan City, Ind. ae % 1841 University Ave., St. Paul 4, Minn. 


Dr. Scholl’s Industrial Tape Division 
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HEATING-VENTILATING | |e 


ENGINEERS ‘DIAMOND FABRICATED GRILLES 
| FOR MODERN PUBLIC BUILDINGS 
| Heating Engineers asked for a stronger, more durable grille — in her- 
mony with the modern trend toward maintenance-free construction through 
| greoter use of Aluminum and Steel. Here's our answer: a Custom-Built 
| Heavy-Duty Bar-Type Grille that provides long-needed protection against 
the trouble and expense so often caused by replacement of ordinary 
light-gauge grilles. 
Available in any desired size or shape — All Steel or All Aluminum — 


Experienced in commercial, industrial and process aircondi- for straight or deflected air flow. Bulletin 43 gives complete information. 


tioning systems and equipment, including reports and specifi- | Witte Cor Hee copy. 


cations. Background in environmental, nuclear and jet engine DIAMOND MFG CO pein samme PA 
» > es-Barre Area ° 


test facilities helpful. | Manufacturers, also, of DIAMONTEX, the Perforated Metal Lay- 
| in Panel for modern acoustical ceilings. Ask for Bulletin 47 


These challenging positions require engineers with experience, 


imagination, resourcefulness and degree if possible. e DRILLS 


If you are interested in this type of position and wish to work and 
in sunny, southern California, airmail resume giving full partic- , . HOLE 


ulars including salary required to: 
SAWS 
Technical Personnel 


When it’s a SJOUX Certified Power Electric Drill, you 


know what it will do. Horsepower and torque for each 
e 3 arsons 0 | 4 SIOUX drill are rated, stated and certified. 
e e SIOUX High-Speed, Steel-teeth Hole Saws will cut holes 


from 5," to 6" in diameter in any free machining material 
to a depth of 14%". Call your nearest SIOUX distributor 


617 West 7 Street, Room 730 or write... 
Los Angeles 17, California ALBERTSON & CO., INC. 


SIOUX CITY, IOWA, U.S.A. 





Classified Advertising AGENTS WANTED SITUATIONS OPEN 


Rates for classified advertising are 
15 cents for each word, including 
heading and address. One inch $7.00. 
Count nine words for keyed ad- 
dress. Minimum $2.50. Closing date 
L0th of month preceding publication. 

















An established 
i SITUATIONS WANTED ing 


MECHANICAL ENGINEER with 25 years experience 


, 


witk 

















Mechanical Engineer P. E., ‘ ence in air 


17 NAME PLATES 








IDENTIFICATION NAME PLATES f 


i LINES WANTED 


25 years sales and service 


— 











SUPPORT 
Southern California Sales Engineering frm w YOUR 

ine. iow, Indes “Ec MENTAL 
HEALTH 
ASSOCIATION 
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on Convector Radiator Installations 


vc MARSH VALVES 


NEW CF-151 






quality and rugged durability from 


MARSH VALVES of Dunkirk. 





INDEX TO ADVERTISERS 


Firms represented in this issue are identified by 


page on which their advertising appears. Advertis 


n other issues is marked with an asterisk 


Here’s a new valve of unexcelled 











To meet the requirement 

of convector radiator 
installations Marsh adds this 
new valve to the extensive 


Marsh Valve line. 









The new Convector Female 
Union Steam Angle 

(Fig. CF-151) is designed to 
facilitate installation as well 
as give trouble-free 
economical service. The 
rugged boss lugs at the female 
inlet connection expedite 
and provide fast positive 
wrenching. Interior lug guides 
do the same at the outlet 
female union. 


In every way this is a 
superior product, designed 
with a keen awareness of 

the needs of the industry, 
and manufactured with a 
scrupulous regard for quality 


at a competitive price. 


For more details on the new CF-151, the complete Marsh Valve 
line, and the immediate availability of these fine products write 
today for our new 1959 catalog. 


marsh valve 


COMPANY OF DUNKIRK 





250 BRIGHAM ROAD e DUNKIRK, NEW YORK 
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ROTHERM COPPER EXPANSION 
JOINTS 
FOR 
HOT WATER HEATING SYSTEMS 
AND REFRIGERATION LINES 





LIGHT WEIGHT — ENTIRELY NON-CORROSIVE 
— NO METAL BELLOWS — 
PRESSURE TO 150=> 
TEMP. TO 250° 
SIZES — 3/4," TO 2” INC. SWEAT ENDS 
FULL 2” AXIAL EXPANSION 
LOWER COST 


ROTHERM ENGINEERING CO. INC. 
7280 Devon Ave., Chicago 31, Ill. 











Glo-Brite ... Your Fastest 
Source for STYROFOAM’ 


Pipe Covering, Fitting Covers! 












STYROFOAM* 
LOW TEMP. 

Pipe and Vessel 
Insulation and Fit- 
ting Covers 


Vapor Proof, Rot 
Proof, K Factor .23 





STYROFOAM* 
ANTI-SWEAT 
Pipe Covering 


Saves 40% in Labor 
Cost! With Exclusive 
Adhesive Edges .. . 
factory applied! 


adh <a 
STYROFOAM* Fitting Covers 
A size and type to fit every 
need. Precision machined, 
accurately designed, their 
fit makes them super-effi- 
cient. For every type of fit- 
ting; valves, elbows, tees, 
joints, etc. Makes a com- 
plete, neat, efficient job. 


Saves time, saves labor. 
*A DOW Chemical Plastic 


Write for spec sheets, data, installation information. 


Glo-Brite Products, Inc. 


6415 North California Ave., Chicago 45, Illinois 
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LARGE OR SMALL 


JO-BLAST 
POWER GAS BURNERS 


SAVE MONEY 


THE 
ECONOMITE 
FOR RESIDENTIAL 
INSTALLATIONS 
Capacities from 
75,000 to 700,000 
BTU/hr. input. 















THE 
STANDARD 
Lo-BLAST 


Capacities from 100,000 
to 20,000,000 BTU/hr. 


DUAL FUEL 
Lo-BLAST 


The finest gas burner...the | 
finest oil burner now com- 
bined in one great unit. 

Capacities from 600,000 to 
2,500,000 BTU/hr. input. 


AVERAGE 10% LESS IN OPERATING COST 


Lo-BLAST Power Gas Burners save money because 
they eliminate the fuel waste caused by uncontrolled draft 

When a power type burner shuts off, there is no rush of 
draft air to carry heat up the chimney, a condition which 
would cause a serious fuel waste. The Lo-BLAST Burner 
does not depend upon natural draft, but upon air sup 
plied by a small guset blower. It provides combustion air 
only when the burner is on! When the burner shuts off, the 
flow of air shuts off. The heating plant thus retains much 
of its heat between operations. 

That’s why Lo-BLAST Burners cost substantially less to 
operate. 


SEND TODAY FOR COMPLETE INFORMATION 


MID-CONTINENT 


\) 8 2 0 Fae 32-1 @) D) OL Ow ae © OP 
1960 N. Clybourn Ave., Chicago 14, IIl. 








INDEX TO ADVERTISERS 
Continued from page 284 


DeZurik Corporation 168 
Diamond Mfg. Co 283 
Dodge Mfg. Co 287 
about a Hot Water Problem ah ee . 
Dravo Corp 
Drayer-Hanson, Div. of Natl.-U.S. Radiator Corp. 257 
Dunham-Bush, Inc 4 
Durabla Mfg. Co a 
Dwyer Mfg. Co., F. W 259 
75 e Wy - \ 2 \ Eagan Co., Inc., Walter H 267 
ae fj 7 i ‘ ' Electro-Air Cleaner Co., Inc 36 
‘ — - . . Ellicott Fabricators, Inc 76 
' ; ’ ’ 4 Emerson Electric Mfg. Co 253 
‘ m ea Enterprise Div 
\ : General Metals Corp 266 
Everlasting Valve Co 217 
Exit-Aire Co 211 


Fairbanks Co., The 2 
Fairbanks, Morse & Co 263 


Fairmont Aluminum Co 67 
Farr Co. 


Field Control Div., H. D. Conkey & Co 

Fiese & Firstenberger Mfg. Inc 

Finn & Co., Inc., T 

Fitzgibbons Boiler Co., The 

Flexonics Corp 187 

Fluor Products Co 

Foster Co., Benjamin 

Freon’’ Products div., duPont de Nemours & Co 
ic. & a 

Frick Co 202, 2 

Fulton Sylphon Div., Robertshaw-Fulton Cont. Co. 198 





G. & 0. Mfg. Co., The 258 
Gallaher Co., The 28 
General Air Products Corp 

General Controls Co 72 
General Fittings Co 286 
Glo-Brite Products 285 
Goodal! Rubber Co 220 
Goodrich Chemical Co., B. F 23 
Goodrich Industrial Products Co., B. F 179 
Goodrich, B. F. Sponge Products Div 197 


Goodyear Tire & Rubber Co., Inc 
Gordon & Piatt, Inc 
Governair Corp 


Convert your steam 


. Governale Bros 246 
to hot water with a Grasselli Chemicals Dept., duPont de Nemours & 
Co., Inc., E. 1 236 
Green Fuel Economizer Co., Inc 199 
Greenheck Fan & Ventilator Corp 280 
t Greenlee Tool Co 271 
} Grinnell Co., Inc Inside Front Cover 
Gustin-Bacon Mfa. Co 84 


instantaneous Converter ! Oe 


Hagan Chemicals & Controls, Inc 270 


Halstead & Mitchell 162 
= : J Hammond Valve Corp 
Take any constant source of steam or boiler water . . . select Handy & Harman 
a ae . . - . . o . Hansson, Elof, Inc 
the proper unit from General's full line of specification-rated Hart & Cooley Mfg. Co 
converters . . . install this compact, high-efficiency, high- tie Lee « 
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DODGE SLEEVOIL PILLOW BLOCKS 


Exceptionally quiet in operation. Noted for superb 
quality. Plain and Water Cooled Types. Precision- 
built, ring-oiling, babbitted. Self-aligning. Can be 
drilled for thermostatic emergency warning. Shaft 
sizes from 1-7/16" to 10", 





These quality bearings have been developed in DODGE BRONZE BUSHED 
close cooperation with manufacturers of fan and blower PILLOW BLOCKS 
equipment — to meet the highly specialized requirements Designed for Arrangement No. 2 installations. Two 
of this field. bronze bushings of high lead content mounted in one 
cast iron housing. Special T-section rings for de- 
The nation’s great generating plants choose these bear- pendable lubrication. Exceptionally quiet in opera- 


; ' : : . 5/16" 23/16" 
ings because of their extraordinary dependability —and tion. Shaft sizes from 15/16" to 2-3/16". 


the extreme quietness of their operation makes them top 
choice for air conditioning systems in hospitals, schools, 
theatres, auditoriums. 


Dodge Fan and Blower Bearings are available from 
stock—with stock-product economy. Consult your local 
Dodge Distributor—or write us for technical data. 


DODGE MANUFACTURING CORPORATION 
1600 Union Street, Mishawaka, Indiana 





DODGE BALL BEARING 
PILLOW BLOCKS 


Designed for Arrangement No. 2 installations. Two 
precision single row, deep groove ball bearings in one 
cast iron housing. Extended inner race carries shaft 
Remarkable ease of installation and maintenance 





Shaft sizes from 15/16" to 2-3, l¢ 


of Mishawaka, Ind. 


MANUFACTURER OF AMERICA'S MOST COMPLETE LINE OF MOUNTED BEARINGS 





CALL THE TRANSMISSIONEER — your 
local Dodge Distributor. Factory trained by 
Dodge, he can give you valuable help 
on new, cost-saving methods. Look in the 
white pages of your telephone director 
for “Dodge Transmiss 
Heating. Piping & Air Conditioning. May 1959 28% 




















LO-BOY 


CENTRIFUGAL 
ROOF EXHAUSTERS 


Enhance the Beauty 
of Building Skylines 





Lowest Silhouette Design 


Forward or Backward Curve Wheel 
Within . . . . or Out of Scroll Housing 


Motor mounting on side of struc- 
ture support . . . out of line of air 
stream reduces height of Lo-Boy 
models nearly 50°, of older de- 
signs. 

LOW WIND RESISTANCE 


SIZES 10”-72" 600-47,000 
CERTIFIED C.F.M. RATINGS 


@ QUALITY @ BEAUTY 
@ PROVEN PERFORMANCE 


See Sweet's File 20¢/Amm or 
Write for bulletin HA-100 59 


AMMERMAN (0., INC. 


P.O. Box 182 


Stillwater, Minnesota 


MEMBER OF THE AIR MOVING & 
CONDITIONING ASSN. 
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Ashcroft-Hancock Div 268, 269 


Marathon Electric Mfg. Co 
Marley Co., The 


Marlo Coil Co : 
Marsh Heating Equipment Co 174 
Marsh Valve Co ‘ : 284 
Mason Products, Inc 212 
McDonnell & Miller, Inc 15, 210 
McQuay, Inc 86 
Mercoid Corp., The 261 
Metter Div., Eclipse Fuel Engineering Co 
Mid-Continent Metal Prod. Co 285 
Midwest Piping Company, Inc 21 
Miller Electric Mfg. Co., Inc 
Miller Valve Co., Inc 278 
Minneapolis-Honeywell Regulator Co 

53, 54, 190, 191, 192, 193 
Miracle Adhesives Corp 61 
Modine Mfg. Co 50, 51 
Molco Drilling Machines, Inc 257 
Monarch Mfg. Works, Inc 279 
Moore, Inc., Goodloe E 260 


Mortell Co., J. W 

Mueller Steam Specialty Co., Inc 

Multi-Vent Div., Pyle-National Co., The 243 
Murray Mfg. Co., D. J : 


Nash Eng. Co., The 100 
National Airoil Burner Co., Inc 290 
National Heater Co., The 

National Supply Co., The Tubular Products Div 227 
National Tube Div., United States Stee! Corp 


National-U. S. Radiator Corp 169 
Nesbitt, Inc., J. J 60 
New Hermes Engraving Machine Corp 
New York Blower Co., The 66 
Niagara Blower Co., Thi 262 
NIBCO Inc 171 
Nordstrom Valve Div., Rockwell Mfg. Co 
Nu-Way Corp., The 175 
Oakite Products, Inc 274 
Octagon Ventilator Co 79 
Ohio Brass Co 63 
OverHead Heaters, Inc 71 
Palmer Thermometers, Inc 260 
Parsons Co., Ralph M 283 
Patterson-Kelley Co., Inc., The 55 
Peerless Electric Co., The 18 
Peerless Pump Div., Food Machinery and Chemical 
Corp 


Penn Boiler & Burner Mfg. Corp 
Penn Boiler & Burner Mfg. Corp : 
Penn Ventilator Co 166 


Pennsylvania Engineering Co 218 
Petro * 
Petrometer Corp 265 
Phelps Dodge Copper Products Corp 82 
Phillips Cooling Tower Co., Inc 46, 47 


Pittsburgh Corning Corp 
Pittsburgh Plate Glass Co., The Fiber Glass Divi- 
, 52 


sion 73 
Porter & Co, H. W 
Porter Co. Inc., H. K., WS Fittings Div 226 
Powell Valves 163 
Powers Regulator Co 159 
Precision Parts Corp 279 
Precision Thermometer & Instrument Co ° 
Pritchard Co. of California, J. F. 181 
Quickdraft Company ’ 
Radiator Specialty Co 280 
Ramset Fastening System Winchester-Western 

Div., Olin Mathieson Chemical Corp 222 
Raw!plug Co., Inc., The 208 
Ray Burner Co : 
Raybestos-Manhattan Inc., Manhattan Rubber Div 7 
Raypak Co., Inc 4 
Reading Tube Corp 33 
Reed Mfg. Co 224 
Reed Unit-Fans, inc 275 
Reflectal Corn 244 
Remington Arms Co si 
Rempe Co 281 
Republic Steel Corp 69 
Research Products Corp 231 


Continued on page 290 


Heating 


for dependable, 
low-cost 
air cleaning... 


SPECIFY 
AIR-MAZE 





Types Available 


e Dry, Washable 
e Oil-Wetted 


¢ Greastop, 


ROTATING 


PANEL CURTAINS 





e Self-cleaning 
Automaze 


ELECTRONIC 


AIR CLEANERS 





e High Velocity 
Electromaze 


Plus,a complete line of dry,oil bath 
and oil-wetted type air filters and 
air filter silencers for air intakes 
of air compressors and engines. 
The Air Maze Corporation, Dept. 
HP-85, Cleveland 28, Ohio. 





Write for 
All-Line Catalog § 
ALC-157. 








The Filter Engineers 


AIR FILTERS + SPARK ARRESTORS + LIQUID FILTERS 
SILENCERS + OIL SEPARATORS + GREASE FILTERS 
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To the man who asks: 
“What's in it for me?” 


You've probably read... or heard... about the Seal of Certifi- 
cation Program for unitary* air-conditioners. You probably know 
that it was developed by the Air-Conditioning and Refrigeration 
Institute in cooperation with the National Warm Air Heating and 


Air Conditioning Association. 
“All right,” you say. ““So what’s in it for me?” 


Good question. And it has some good answers. For instance: 





YOU CAN NOW SPECIFY WITH ASSURANCE, because 
this program takes the guesswork out of a complete system. Of 
course, it’s still up to you to determine the total cooling capacity 


needed, but now you'll be working with units of assured capacity. 


YOUR SERVICE CALLS AND EXPENSES SHOULD BE 
REDUCED. You'll eliminate many headaches caused by units 
which do not perform satisfactorily under adverse conditions. This 
is because ARI-certified equipment, in addition to meeting ARI 
capacity-rating standards, is also subject to a number of rigid 
performance and safety tests. Among these are tests covering 
insulation efficiency, condensate disposal and performance under 
maximum operating conditions. With these additional assurances 


of guaranteed performance, your customers will be happier. . . 





and so will you. 


- , — * niin . Any more questions? You'll find the complete 
] ] ] > ¢ . 
YOUR SELLING JOB WILL BE EASIER. Too often, a custo- 9 4” mere, auestion’?: Youll find ie complete 


mer decided not to buy, because he was confused. He didn’t know booklet (available also in quantity for your 
: ae : ; customers). For your copy (and a copy of the 
what to believe among so many conflicting and ambiguous claims Directory of participating manufacturers and 
. 7 , their models), write to: 
about performance. Now, you can present a factual, uncompli- 
° . . . . ‘¢ . Chiet Foginee Dept. H-5, Air-Conditioni and 
cated selling story about units with the Seal of Certification. Refrigeration Instiewse, 1346 Comnecticet Ave 
~ ‘ N.W., Washington 6, D. ¢ 
Customers can readily compare brands by the same standard of 
, ‘ 7 ; ‘ **Unitary” air-conditioners: all packaged air- 
rating capacity ere and then decide what other features... and conditioners, whether single units or combined 
’ units (called “split systems) up to 135,000 btu 


price range... they want. 
- a incapacity, but not including room air-conditioners 


, ° * or heat pumps 
That's what's in it for you. 


Manufacturers participating in the program: 












Airtemp Division, Chrysler Corporation e Amana Refrig- Carrier Corporation ¢ Florida Warren Corporation ¢ Fraser Therr Cor e Nat US. Ra ( 
eration, Incorporated e American Furnace Company e and Johnston Company e Friedrich Refrigerators, Inc. « tion e The Payne ¢ pany, Divis f Carrier Cory 
American-Standard Industrial Division, American Radia- Frigidaire Division, General Motors Corporation e Gaffer e Peerless Corpor t | ries, Dive { 
tor and Standard Sanitary Corporation (Formerly American & Sattler, Division o tility Appliance Corporatior . Huy ( M f ng ( I . 
Blower Division) e Arkla Air Conditioning Corporation e General Electric Company e Gib Rou Oak ia I | eA. O 
Armstrong Furnace Company, Division of National Union Division of Hupp Corpora Smith ¢ ora e Southwest M f r Comp ° 
Electric Corporation e Bryant Manufacturing Company e Hall-Neal Furnace C« The Air Manuf ( e The Tr Company 
Division of Carrier Corporation e Carrier Corporation ¢ Company e Janitrol H e Typt Air ( ( y, Divis f Hupy 
Columbia Specialty Company, Incorporated e Continental) Surface Combustion C ( i el i Sta Air ( t ne rporatior 
Manufacturing Company e Coolerator Division, McGraw- e The Majestic Company e e WV gi ! Cort eW hing ( 
Edison Company e¢ Curtis Manufacturing Company of Glen Alden Corporation ¢ Mian ation © York ‘ liar Borg-Warner 


Day and Night Manufacturing Company, Division of Climatrol, Division of Worthingtor 
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INDEX TO ADVERTISERS 


HERE'S THE STORY... 





Continued from page 288 


Revere Copper & Brass, Inc 235 
Reznor Mfg. Co 280 
Richmond Engineering Co., The 93 
Ric-wil Inc 

Ridge Tool Co., The 228 
Ritter Pattern & Casting Co., Inc 282 


Roberts-Gordon Appliance Corp 

Robvon Backing Ring Co 

Rockwell Mfg. Co 

Roth Co., Roy E 25 
Rotherm Engrg Co., Inc 23 


Sarco Co., Inc 


Sarcotherm Controls, Inc 40, 41 
Shaw-Perkins Mfg. Co 271 
Skidmore Corp 22 
Slant-Fin Radiator Corp 
Smith Corp., A. 0., Electric Motor Div 
Smith Co., H. B 35 
Sonoco Products Co 37 
Southern Plastics Co 264 
Speediine Fittings Div., Horace T. Potts Co 
/ Spence Eng. Co. 
ON OUR NEW Spencer Heater Avco Corp 203 





Sporlan Valve Co 


Steffan Mfg. Corp xi 
Automatic CK Firing Umits io tit. a 


Sterling, Inc 
Stoddard Industries, Inc 


Be convinced . . . Send for Bulletin +28, which illustrates and Superior Combustion Industries, Inc 10 
explains all the advantages of this outstanding Burner in a com- Surface Combustion Corp 195, 196, 230 
plete packaged Unit . . . equipped with the latest in electronic Swartwout Co., The 281 
safety controls to give automatic start, automatic flame modula- 
tion, and automatic shut-down. . . Here is truly automatic, eco- Taco Heaters, Inc 
nomical, clean, and safe “Packaged” Boiler or Furnace Firing. Taylor Forge & Pipe Works 

Taylor Instrument Cos 4 
Therma! Engineering Corp 259 


Titus Mfg. Co 16, 17 
ti | Ai il Titusville Iron Works Co. The Div. of Struthers 
ad ionda irol Wells Corp 75 

Torrington Mfg. Co 229 
BURNER COMPANY, INC. Trane Co., The 
Trerice Co., The H. O . 


“afl Main Office & raery 1356 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. Tube Turns, Inc 
Tuttle & Bailey Div. of Allied Thermal Corp 
Typhoon Air Conditioning Co., Inc., Div. of Hupp 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT Corp 1 





THWESTERN Div 'H B fvarRO Ww N 6 TEXAS 





Union Carbide Chemicals Co., Div. of Union Car 

bide Corp 56, 57 
United Corp Companies 250 
United Sheet Metal Co., Tne 


9 U. S. Flexible Metallic Tubing Co 233 
dill At Wrens fT] United States Gauge Div. American Machine and 
Metals, Inc 
United States Register Co 


United States Rubber Co 
United States Steel Corp 
Universal Diffuser Corp 


Are you interested in securing additional lines? 


Van Packer Co., Div. of The Flintkote Co 


. Vapor Heating Corp ° 
We are occasionally asked by our manu- Vilter Mfg. Co., The 252 
facturer advertisers to suggest the names of Wagner Electric Corp 87, 88 

Walker Mfg. & Sales Corp 
» ° ° ° Waterloo Register Co 8 
manufacturers’ agents in various sections of Watts Regulator Co 97 
Weil-McLain Co 98 

: ‘ Weil Pump Co 

the country whom they can contact in regard Weinman Pump Mfg. Co., The ° 
. ® Weirton Steel Co 74 
e ° ° © Weksler Instr s C ¥2 
to representation of their industrial and Sonam Gatnewioe & tts. Ce 273 


Westinghouse Electric Corp., Air Conditioning Div 
Westinghouse Electric Corp., Anparatus Div 


large building heating, piping and air con- Westinghouse Electric Corp., Sturtevant Div . 
Westinghouse Electric Corp., Welding Div “ 
— . si Wheatland Tube Co 85 
ditioning products. Wheelco Instrument Div., Barber-Colman Co 
Will-Burt Company, The ° 
» P Wi E 7 
If you would like your name listed on our mie ta teen * 
Co Inc ; : 
. . > Pn on ae W-K-M- di f A t stries 
records for inquiries we may receive on your aces Ge Ge ak eee a tas 281 


Worthington Coro 


territory, we invite you to write us. There is 








Yarnall-Waring Co 180 

. 4 . 5 af ce oe Yeomans Bros. C . 

no charge in connection with this service. gy A ggallang - 

York-Shipley, Inc 282 

~ ee ° o,° +. Ma oy ns T Cc 6 

oungstown eet be 6 

Heating, Piping & Air Conditioning Yuba’ Consolidated industries "tec Adsco Div ° 
be Corporation (formerly) Yula Water Heater 

6 North Michigan Avenue Chicago 2, Ill. ; a 

Zallea Bros ° 

Ziegler & Co., G. S ° 
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THE 


DISTRICT 


HEATING 


HAND BOOK 


THIRD EDITION 


A Revised Volume — 529 Pages 
15 CHAPTERS — 6”x91/,” 


GROWTH AND PRESENT 
STATUS 


ECONOMICS OF DISTRICT 
HEATING 


GENERAL DATA 
DISTRICT HEATING PLANTS 


WATER CHEMISTRY AND 
CORROSION 


STEAM DISTRIBUTION 
METERING 
BUILDING HEATING SYSTEMS 


CONSUMERS’ PROCESS 
EQUIPMENT 


CONSUMERS’ ACCESSORY 
EQUIPMENT 


ESTIMATING STEAM 
REQUIREMENTS 


ECONOMICAL USE OF 
STEAM 


RATES 
SALES ACTIVITIES 


HOT WATER FOR DISTRICT 
HEATING 


Price $7.00 
NATIONAL DISTRICT HEATING 
ASSOCIATION 

827 N. ‘LID AVE., 


PITTSBI ‘ad 6, PA. 
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The A. B. C. Symbol... 














The right to purchase or refrain from purchasing 

this publication gives you, the reader, and no 

one else the power to pass judgment on whether 

it shall continue to survive. This symbol represents 

the standards by which your voluntary response is 
measured. It testifies to the advertising value of this 
publication. It also serves as a constant guide to 

our readers opinion. 


Heating, Piping & Air Conditioning 


Audit Bureau of Circula 


verified by independent 
standardized 


This symbol represents our membership in the 
tions, your assurance that our circulation facts are 
audit, measured by recognized standards, and reported in 
reports. These audited facts, available without obligation to 
persons, provide a factual basis té evidence of subscriber 
nterest, facts on market coverage irculation 


quality and editorial vitality 


nterested 
yr advertising rates 


ind tacts tor 


? 


Hallmark of Circulation Value “Qh: 


A 
Cucat 
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Not 20 to 30 minutes— 


bat: 


Just 7 seconds to insulate 


—— 


New Johns-Manville AEROTUBE insulation 


cuts labor costs 50%...and more! 





New Aerotube”™ Insulation entirely 
eliminates twine wrapping, skirting and 
other time-consuming methods of insu- 
lating lines that sweat! 


On a straight run of pipe or the most 
complex bend—Aerotube goes on fast! 
Just slides on new lines . . . six feet at a 
time... ina matter of seconds! On con- 
nected pipe, the job takes but little 
longer. Just the time it takes to slit 
Aerotube longitudinally, snap on pipe, 
and cement. 


With all its savings in time, Aerotube 
gives you better results! Its unique closed- 
cell structure helps seal against heat 
transfer . . . gives Aerotube a built-in 
vapor barrier that retains its integrity 
indefinitely. 

Use Aerotube wherever an effective 
vapor-sealed insulation is needed—air 


QO 








conditioning run-outs, CO2 lines, dual 
temperature systems, on any line (to 
200F) where Aerotube’s labor savings 
will repay its slight additional cost many 
times over! 

Send for informative new AEROTUBE 
brochure, IN-213A. Itillustrates methods 
of fitting AEROTUBE to all types of fittings 

. sweat and screw type joints .. . and 
connected pipe. Gives best thicknesses 
for various design conditions, with help- 
ful facts on sizes, packaging data and 





Flexible new foamed 
plastic insulation 














dimensions. Write for your free copy now! 


Address Johns-Manville, Box 14, N.Y. 
16, N.Y. In Canada, Port Credit, Ont. 





Aerotube insulation is its own vapor barrier. 


JoHNS-ManviLte J/¥} 
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ARCHITECT CONSULTING ENGINEER 
Jose Aspe Leo Lickerman 
DESIGN AND AIR CONDITIONING CALCULATION 

Calefaccion y Ventilacion, S.A. 


CONTRACTOR 
Calefaccion y Ventilacion, S.A. 


another land where Clarage gives air a lift 


World-wide, Clarage quality is known 
and called upon. Down Mexico City 
way, for example, is the new Palacio de 
Hierro. 

Here, in this city’s largest and most 
modern department store, Clarage air 
handling and conditioning equipment 
is at work — Capillary Air Washers and 


Centrilator Power Roof Ventilators. Why 


REQUEST CATALOG 405 cov- 
ering the Clarage Capillary 
Air Washer. Equipped with 
capillary cells. Three arrange- 
ments available. Capacities 
4,400 to 132,000 CFM. 











is Clarage so often selected for buildings 
of all types, all sizes? Largely because of 
this equipment’s reputation for faithful 
performance and operating economy. 
Contact our nearest sales engineering 
office. You too will find it’s characteristic 
of Clarage products to prove out success- 


fully no matter how challenging the 


requirement S. 


REQUEST BULLETIN 550 cov- 
ering the Clarage Centrilator 
Power Roof Ventilator. Static 
pressures to 2”; capacities to 
26,400 CFM. (Unit shown here 
without cover.) 


Dependable equipment for making air your servant 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Lltd., 4285 Richelieu St., Montreal 











JOHNSON PISTON-TYPE DAMPER OPERATORS 


ASSURE MAXIMUM POWER FOR ACCURATE 


FSS 





D-251 Piston Damper Operator 





D-265 Pilot Positioner Applied to 
D-251 Piston Damper Operator 


The D-265 Pilot Positioner provides maximum and 
accurate repositioning power in response to very 
small changes in pressure from the controlling instru- 
ment. Assures proper operation independent of fric- 
tion, changes in air velocities, or other variables. May 
be applied to all sizes of D-251 operators. 


DESIGN * MANUFACTURE 


CONTROL OF DAMPERS 


mw 


Powerful, long-stroke design. Allows damper to be 
operated directly from piston rod for accurate, posi- 
tive positioning. No linkage or levers to lessen power. 
Outperforms conventional operators. 

Simple, trouble-free construction. Spring and dia- 
phragm are fully enclosed. Powered by molded rubber 
diaphragms which are age- and heat-resistant. 
Adjustable stops permit limiting stroke in either di- 
rection. ay 
May be mounted in any position on damper frame, 
wall, or duct. 

Attractive die-cast, non-corrosive body. 


Size Nos. 2, 3, 4, and 6. 


Designed especially for unit ventilator applications, the 
D-255 two-stage operator has the same general features 
as D-251 plus: 
Two-stage operation (see chart below). First stage is 
adjustable 0 to 50 per cent of total stroke. 
Compact, fits all unit ventilators. No. 3 size only. 
Choice of molded rubber or molded silicone dia- 
phragms. Heat- and age-resistant. 
Self-lubricating Nylon insert stem guide. 
For full details on the Johnson equipment shown here, 


write for Bulletins D-251, D-255 and D-265. Johnson 
Service Company, Milwaukee 1, Wisconsin. 














RE 


Relationship between stroke and control air 
pressure of D-255 Two-Stage Piston Operator. 
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* INSTALLATION © SINCE 1885 





